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MOMPABKY 

B moe ctatbe, Haneyatanno B JIAH, rt. 108, Ne 5, 1956 r. (B. HU. CKo6eaxus 
«IIpHHuun HavMeHbUero MOTeHUMaa TOKa»), OOHapy2xKeHa cleyiomad OUlHOKa: 

HaneuataHo TlomxKHO ObITb 

Ha ctp. 789, crpoxa 19 cxHusy pra, $+a yta,z+ta 

B. H. Cko6enxun 


B moei cratbe, HanevataHHon B JIAH, r. 112, Ne3, 1957 r.(A. HW. Capaxos, «Ad 
cop6uHA NapoB Ha MOBepxHOCTH 30,10TAa»), oOuapy Kena cmenyiomad omHoKa: 


Haneuatano TlomxxHO ObITb 
Ha ctp. 466, crpoxa 14 cuHusy 30% ; ‘ 5% 
A, H. Capaxoe 


B cratbpe H. A. Banawosot, B. A. Mpanopa u B. E. Kasapwnospa «3apncumoctb al 
COpOUKH KaTHOHOB OT NOTeHWHaNa MNaTHHOBOrTO 3veKTpoga», momMemenno B JAH, tr. 4145 
Ne 2, 1957 r., Ha crp. 337, B nognucu kK pre. 1 cnegyeT yuTaTD: PacrBop Cs,SO,4(2- 10-2, pH 2,5 


eee ee 
T — 08840 Tloanucano kK neyatTu 20/IX 1957 r. Tupax 5900 9x3. Saka3 175 
®Popmat 6ymaru 70 X 1081/15. Bym. a. 61/4. leu. a. 17,144 pxetiku. Yau.-uay. 2. 17,( 


2-a Tunorpajua V3yatenpctaa AKkaemMuu Hayk CCCP. Mocxsa, IllyOurtckui nep., 1¢ 


Wornagn Akangemun nayxr CCCP 
1957. Tom 115, Ne 5 


MATEMATHKA 


H. H. BOPOBbEB 
tEYIMPOBAHHBIE CTPATEIMM AJIA HEP B OBOBLUIEHHOU ®OPME 
([]pedcmaeaeno axademuxom A. H. Koamoecposoim 5 III 1957) 


| Bcratbe (") Kynom €bino JokasaHo, YTO ecIH B urpe B COOOMIeHHOM dopme 
eKOTOPbI WIfOK CONaqaeT NOMHOM NaMATbIO, TO BCAKAA ero CMelllaHHas cTpa- 
Hers SKBMPANCHTHA COOTBETCIByKIWeH cTpaTerHH noBpeyeHua. JlanbHefimme 
}BOUCTBa NaMATH MrpOKOB JIA urp B OOoOOMeHHOH chbopMe paccMaTpHBasNcb 
paOotax (?-“). 

 B uactoallled 3aMeTKe IIpHBOAHTCA pactipoctpaHeHHe Teopembl Kyua o 
paTerHAxX NoBeeHHA Ha Oosee OOMIMH Cny4yaH NamMaTH urpoka. 

BrojluMble Jlaee 6e3 ollpeseseHu WM NoscHeHHH OOO3HaveHHA H TepMHUHbI 
\OOTBETCTBYIOT TAKOBbIM H3 CTAaTbH (?). 

Yepe3 vy fanee OyfeT O6O3HaAYAaTbCA MPOW3BObHaH aJIbTePHATHBa HH- 
HOpMauwMOHHOrO MHOxecTBa U. 

Ecau U — nucbopMalvoHHoe MHOKeCTBO, B KOTOPOM O¥epesb xOa MIpH- 
aylNexKUT i-My urpoKy, TO yepes B,(U) O6o3HayaeTcaA ceMelicTBO BCeX UHH- 
OPMal|HOHHbIX MHOxKeCcTB V, Avid KOTOpbIX: a) VEU, 6) V<cU; B) He cy- 
e€CTByeT TaKOM aJIbTepHaTUBbI vy, uTO U CD (V, vy). 

) Ecau X —no3nuna, U — nuncopmalwonHoe MHOxecTBO, HpHuem U< X, 
p uepes viX) OOosHayaeTca Takad anbTepHaTuBa U, To 


X EDU, VP). 


Teopema 1. Ecau X, Y — no3uyuu uepol, codepocaumueca @ uxqop- 
WAUUOHHOM mHoocecmee U, ax,—cmpameeun i-e0 uepoKa, OAA KOoMopoli 
K€ Poss ni, mo cyujecmeyem makan cmpameeus i-eo uepoKa 7; , coenadaro- 
WAN CT HA 6CEX UNPOPMAYUOHHOLX mHoOoCecmeax U3 U4 Bi (U), Ora Komopoti 
| € Poss xj. 

CcblikH Ha 3TY Teopemy (cipaBeVIMBy!O JIA JOObIX urp B OOOOMIeHHOM 
bopmMe) B pxye culy4yaeB MOryT 3aMCHHTb CCbIIKH Ha MOJIHy!O NaMATb 1-ro 
rpoka (O4eBHAHO, He BCera HMerOLLy!0 ecto). 

| Ilyctb X — no3snuuna. O6o3sHaunm yepes Oj (x) CemMelicTBO BCex HHPopMa- 
MOHHBIX MHO*KecTB u3 Uj, MpeqwecTByoWHx X. 

| Tlycrs 8 CUy; ™ — cTparerua i-ro urpoka; X — nosuuua. Tlonoxum 
£€Poss7;, ecmu quia mo6oro U €% umeet mecto ™%(U) = WX), 


4 


ee 2. ITycm) XEUEW u X<Z. Obosnauum uepes Y bau- 
aiimyto Kx X nosuyuto, caedyrwuwyro 3a X u npedwecmeyroyyio Z (ecau ma- 
aa ecmb), a uepes V — codepaaumee ee UNOpMayUoHHoe MHODCecmMeO. 
Tozda, Kakoea 601 HU OolAa CMpameeuA i-20 UepoKa 7, OAA mMoeo, 
mo6ot 
UERelm, (U)=v?), XE A Poss 7%, 
DIXON BO 
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HeoOxodumMO U Oocmamo4HO, umobol 


VéReln, YE Poss 1%. 
OMB 


Byyem ropoputb, uto i-f urpok umeeT zB urpe I auuK JHUeCKY)?> 
IaMATb, ecu B cemelficrBe Uy Bcex ero HHPOPMAMMOHHbIX MHOKECTB HEJIbEIh 
yKa3aTb TaKOH MoceqoBaTewbHOCTH Vj,..., Vr, 4TO 


Vices Ve ee 


Cemetictso U; = {U,,..., U;} Ha3biBaeTCH CTaHJapTHO ynopagg 
YEHHBIM, ecw H3 R</ caemyeT, 4TO Ui<UR. OueBHAHO, JIA BO3MOX 
HOCTH CTaHapTHOrO ynopa_oueHnA cemelictBa Ul; HeOOXOAHMO HM WOCTaTOUH® 
uTOObI i-H WrpOK MMeJI allMKJIMYeCKY!O NaMATb. i 

Jlanee OyyeT upefmouaraTbex, uTO nepeuncenue Uj,..., U, seMeHTC 
U, ABuIaeTCH MX TepeyHcyIeHHeM B CTaHJapTHOM TiopayKe. 

CucteMy HeOTpullaTeJIbHbIX UHCe 


pilvy » vu (U € Bi (Ux))], ( 


Ol DeyeeHHBIX Jia Bcex U, EU; NpH MpOuSBObHbIX aJIbTePHATHBAX vy, | 
vo (U €8i(Ux)) H YROBNeTBOpAIOWAX yCJIOBHAM 


Dd! pilvugs Yu (UE Bi (Ua) = 1 ( 


YUp 


mpu moOnx U,€U;, uw vy (U EB; (Un)), Ha30BeM peAyKUHe i-ro urpoK} 
B urpe I. 

Be3 Tpyfa ycTaHaBJIMBaeTCA, YTO CCIM NOJIOKHTh WIA wmOOOTO MHO Ke 
cTBa 7 UHMCTHIX CTpaTerHi i-FO urpoKa . 


i(T]= >) [] pili (Un), 


TET R=1 


ni (U)(U € Bi (Us))]; 


TO 0; OKA3bIBAeTCA BEPOATHOCTHOH MepOH Ha MHOXKECTBE BCCX YHCTHIX CTPé 
TerMu i-rO HrpoKa, T. e. HeEKOTOPOH ero CMelaHHOM cTpaTerveli. Sta cme! 
WaHHad CTpaTerHa HasbiBaeTcA CMCWIAHHOM cTpatTernei, COOTBET 
CTBYWMeH PpeAYKUHH Gj. 

OyuH u3 cnoco6oB 3ayaHHA pefyKWM i-roO HIpOKa COCTOHT B CwIesyIOUleN 
Ilyctb »; — HeKOTOpad cMellaHHad cTpaterua i-ro urpoka. Tlomoxum ya 
mo6nix U, € Ui, vu, wvu (U € Bi (Ux)) 


Pu; [Yup Yu (U EB; (U:z))] = 


rye cymMa %’ pacnpocrpaneHa Ha ;, YOBETBOPAIOMMe ycs0Bual 
mi (Ux) =vu,, 7 (U) = vy (U EB; (Ur), Un @ Rel, a cymma L” —na &; 
YAOBNeTBOpAIONUIMe ycNOBHAM 7;(U)=vy(UEB;(Uz)), UnERela;, ecm 
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alla CcipaBa JpoOb uMeer CMBICJ (T. e. ECM ee 3HAMeHaTeb OTVIMYCH 
HYJIA), HW 


Oo, =[, w(UEB(Ui))I= Dd lr 
wv; 
m, (U,) = vy, 


MPpOTHBHOM CJlyyae (3ecb p;[x;] O3HAYaeT BEPOATHOCTh 4MCTOM crpaTerHnH 
B yCJIOBHAX CMeIUaHHOH CTpaTerHu p;). 

Tak onpejenennble uncuia Buya (1), OVeBHHO, HeEOTPHIaTeMbHbI WH yOB- 
TBOPAIOT COOTHOWICHHAM (2), TAK 4YTO Py, MOAKHO CUHTATh pefykUHeli i-ro 
poka. Sta peflyKuHa HasbIBaeTcCA peyKiiuel, cooTBeTcTByYWMek 
emaHHOH cCTpaTerHnN pj. ; 

Ec p; — CMeluaHHad CTpaTerua, COOTBeTCTBYIOUlad peflyKIHu Pu; KO- 


pad B CBOIO OYepesb COOTBETCTBYCT CMeLUAHHOM CTpaTerHv w;, TO w; Ha- 
IBaeTCH Pe RYUHPOBAHHOH cTpatTerveu, COOTBETCTBYIOUeH pj. 
Byjem rospoputb, uto B urpe I. i- urpoK uMeerT yNOpaA,OUNBAW- 
yO NaAMATb, eC, KaKOBbI Obl HH Obl HHPOPMAaMHOHHbIe MHOKECTBA 
uV u3 Uj, us V<U coegyeT UCD (V). 
 OueBHAHO, MrpoK, O6sagzaiomMu B urpe I ynopsjounBatomleih mamaTbw, 
\ayaeT B STOH urpe H allHKMMYeCKOM MaMaATbIO. 
Teopema 3. Ecau e uepe I i-t uepok o6aadaem ynopsdouuearowwet 
IMAMOI0, MO KaIKOAA CMeWAHHAA cCmpameeuA 9M0z20 UepoKa aKEueaAeHMHA 
omeemcmeyrolelt ell pedyyupoeaHHol cmpameeuu. 
HerpyHO NpoBepuTb, 4TO B Cayuae, KOra HIpOK MMeeT MOJHY!O Ma- 
ATb, CFO PeAYKUHH ABJIAIOTCA HE YM HHbIM, KaK eFO NMOBeEJCHHAMH, a pe- 
YUMpOBaHHble cTpaTerMH — cTpaTeruamu woBejeHua. TIloastomy Teope- 
a 3 o606ulaeT Teopemy KyHa o cTpaTerHax MOBeqeHHA B ee JOCTAaTOUHOH 
CTH. 


i 


Yocrynuso 
9 I 1957 


UMTHPOBAHHASA JIMTEPATYPA 


1H. W. Kuhn, Contributions to the Theory of Games, 2, Princeton, 1953, p. 193— 
Gee N:..Deab key; ibid. p.217—243...-*,G.,-L. Thomips.o.n,., ibid,,..p.. 267— 
ie * B. J. Brich, Proc. Cambr. Phil. Sow, 51, Ne 2, 275 (1955). 
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Jloruagn Axkagemunu nayx CCCP 
1957. Tom 115, Ne 5 


MATEMATHR} 


A. C. KAJIALIHHKOB 


O MNEPBOM KPAEBOM 3AJJAUE JIA YPABHEHUMM OJIHOMEPHOA | 
HECTALMOHAPHONM OHJIbTPALMH 


(ITpedcmaeaeno axademuxom H. I. Mempoecxum 23 II 1957) 

B TeopHH OfHOMepHolt HecTalWOHapHol (puIbTpalluN BCTpeyaroTcs ( 
ypaBHeHus Bua | 
Ou 029 (u) ( 


Ot Oe 
rye o(u)>0, 9’ (u)>0 aaa u>0; 9(0) =¢’(0)=0. Ypapnenne (1) mpj 
u>O sBaaeTCH HeNMMHeEHHbIM NapabomMuecKHM ypaBHeHHeM; pH u = 0 on 
BbIPOKMaeTCA B ypaBHeHue l-ro nopayka. B pa6ore (7) qua ypaBHeHHA (4 
(a Take JIA Oomee OOMIHX ypaBHeHHH) paccmoTpeHbI 3ayaua Kou u Met 
Banh KpaeBad 3ajlaua C HYJIEBbIMH TpaHHYHbIMH ycwIOBHAMH. B- HacTosile; 
3aMeTKe MeTOJaMH (?) JOKa3bIBalOTCA CYLICCTBOBaHHe H eCJHHCTBCHHOCTb OG 
OOMIEHHOTO pelUeHHA MepBoH KpaeBOH 3aauH Avid ypaBHeHuaA (1) B orpaHr 
YeHHOH HW MOJyOrpaHHyeHHOH OOIaCTAX. : 

PaccmoTpuM ypaBHeure (1) B npsxmMoyrombHuKke R{OKCt<T, OS x¥< XI 
TIpH HavaNbHOM MW TpaHHUHbIX YCJIOBHAX: 


410, )=h@>0 uf, 0=fA(>0; u(t, X)=—hOSo. | 


_ Na 


O6osnaunsB yepes TI yactb rpaHHubt R, COCTOAMLyIO M3 GOOKOBbIX CTOpPO’ 
({=0, x =O u x =X), nepennuiem ycopua (2) B Buse u|p=f(s). 
Onpeygesenne 1. DynKunto u(t, x) > 0, HenpeppiBHyto B R u yOE 
JIETBOPAICILY!O YCJIOBHAM (2), Ha30BeM OOOOULEHHBIM pelleHHemMm 34 
Rau (1), (2), ecm cymlectByer o606mleHHad NpousBOAHaA Oo (u)/Ox €L,(R 
HM Jia smoOok pyHkunu F(t, x), HenpeppiBHO yuddepenunpyemoh B R j 
paBHow Hyo0 pH t=T, x=0, x =X, wMeeT MECTO PaBeHCTBO 
x 
dt dx + \ FO, x) fo (x) dx = 0. (3 
0 
Teopema 1. O606wennoe pewenue sadauu (1), (2) eOuncmeenno. 
JloKasaTeIbCTBO AHAJIOPHYHO JOKa3aTeJIbCTBY eAMHCTBEHHOCTH B (2). | 
Teopema 2. Ilycme 9(u) 6 pas nenpepoieno Ouddepenyupyema npi 
0<u<M+2=M,, ede M=maxf, 2>0; gynxquu o(Fo(x)), 9 (fi (2) 


P(f2(t)) yOoeremeopsiom ycaceuro JIunwuya; ¢(u) noduunena mpeboea 
HUAM 


Wai = ae ae 


o” (u) >0 npuu>0; 9g’ (u) = O(V oe" (u)) npu u- 0; j22 da<r0. (4 
6 


> 


Toeda cywecmeyem obo6iwenHoe pewenue u(t, x) sadauu C1 y5(2).06 mouka: 
RN, 2de u(t, x) >0, cywecmeyiom u Henpepolenet ece npouseodnele u(t, x) 
exodsuyue 6 ypaeHenue (1), u u(t, x) yOoeremeopnem SMOMY YpPabHeHuto. 
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IIpeqnocbiikH Teopembl 2 BbINOJHsIOTCH, HanpuMep, ecau f(x), fy (t)> 
t) yoBuleTBOpsIoT ycvioBHio Jumma uv o(u) = ut, p> 1. 
HokasatTeJbcTBo Teopembl 2. TlonoKuM v= o(u), u= Or (0) = 
(v). Tlocrpoum na I’ nocaeqopatembHocth yHKUH gp (S) = {Pon (x), 
(t), Zen (t)} co cneqyioulMMH cBOLicTBaMH: on (X), Zin (t), Sen (t) O6ecko- 
HO. AudpepenuMpyembi; on (0) = Bin (0); Son (X) = Sn (0); gi, (0) = 
9 (@ (Bon (9)) Bo, (9); Bo (0) = 9" (@ (Son (X))) Bon (X)3 OX Bn (8) < Gas) < 
Ma = (Mx); sup {| (| 1in Els [Bin (<Ns Gn (s) 9 (F(5)) pas: 


epHo Ha I’. Kak joKasaHo B (?), IpH KaxjomM n cyllecTByer B R peuie- 
Un(t, x) ypaBHeHus 


, =o (oes | (5) 


CNOBHEM Up lp = 2n(S); MOXKHO NOKasaTb, YTO BHYTpH R BCe V_ HMeWT 

PepbIBHbIe NPOH3SBOAHbIe NO x Ao 6-ro nopsyka. Tlomb3yacb MpHHuKMOM 

KCHMyMa, Nomy4yHM 0 < Upy4< Un < My. Orctoga 0< Uny, < Un < My, rye 

=) (Up). CreqoBpaTebHO, cymectByeT limu,(t, x) =u(t, x) >0. Moxa- 
n> Cc 


M, 4TO u(t, x) — oOo6meHHOe pelieHne sagan (1), (2). 
Tlogcrasum B ypaBHenue (1) ero peuieHve u,(t, x). YMHOMKaAd OGe yacTu 


@ynxunio F(t, x)= 9 (ua(t, x))— Bin (t) + x [gin (t) — Son (t)] HW unTe- 
09 (u,) 
Ox 


BUCALLYIO OT M; 3HAYHT, NOCefOBaTembHOCTh {Oo (u,)/Ox} orpaHnueHa B 
,(R). Orctoqa cuenyeT, uTO cyulecTByerT OO6O6WIeHHad Mpon3sBoqHaa 
(u)/ox€L.(R) uw Haliyerca nopmocneqopaTembHOCTb {Up,} Taka, TO 
9 (Un, )/Ox} cna6o cxogqutca B L,(R) K Op(u)/dx (cM. (4), crp. 42—43). 
YmMHOxKUM oO6e uacTH (1) Ha d@yHKunto F(t, x), HenpepbEHO AuddepcH 
pyemyto B Ru paBHylo Hy0 pu t=T, x =0, x = X; uHTerpupysa no 
CTAM, MOJYYHM, 4TO JIA Uy, BbINOVIHAeTCH paBencTBo (3). IIpeqeabHbm 
pPexOJOM ycTaHaBuiHBaemM, To (3) cupaBeyMBo uw yA u(t, x). 
Tlokaxkem, TO BO BCAKOM MpsMoyroubHuKe Rs{OKt<KT, 0<d< 
x<X—6} Tponssoqupie Oo (Un)/Ox = Ov,/Ox paBHOMepHO orpaHH- 
HbI M0 MOjysno. Bocnovib3yemca JvId TOTO MeToyom C. H. Bepuuirelina, 
JOOHO TOMY Kak 9TO CylenaHO B paOote (°). PaccmotpHmM B R dyHKUHIO 
a(t, x) = x(X — x)|O0,/0x| + e*°*. Eco makcuMyM Wp, ocTuraercs mpH 
fox =O umm Ha IT, TO Wp< NX?7/4+ 8%" = K,. Ec xe MaKCHMyM 
, Mocturaetca B R\ I, npwyem B TOUKe MaKCHMyMa W, Ov,/Ox=0, TO 
aTOH TOUKe 9’ (w(Vn)) O?W,/Ox? — Ow, /Ot <0; ucnomb3ya ypaBHeHHe (5) H 
JABHEHHE, MOJYYeHHOe AudpepeHuHpoBaHHnem (5) MO xX, a Take YUMTHIBAaA, 
0 Ow,/0x =0 B TOUKe MaKCHMyMa Wp, TIpHBeeM MocylefHee HePaBeHCTBO 
Buy 


| ‘ 2 
/HPpYA WO YaCTAM, T1OJYYHMM JNA MHTerpana \\| dtdx oueHKy, He 


faxrer*en 0! ae ‘ie [2X erX?n ee (X oh ox)} eal + 


oy Ox 
! , (X —2x) [2xerren +(X —2x)] Ov, 
sat (* a AP) BE 0, 


B cuay ycnopuk (4) momyyaem orcioga | 0Up/0x | < K2/x(X — x), Wn< Ke+ 
e?XM; — K, B TOUKE MAKCHMYM@ Wy; TeM Oovlee BO BCAKOH JpyroH TouKe 
<K;. Tlomaraa K = max(Ki, Ks), Haxoqum, 4uTo B Rs|du,/0x|< 
K/8(X —8) = Ks. 

@Mynkuun y(u(t, x)) yuoBneTBopseT B ARs ycnoButo Jlunmuna NO x Cc no- 
oAHHOH Ks, He 3aBucaujeii oT ¢. Kak B (?), joKaxkem, To ¢(u(t, x)) 
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HenpepbiBHa B JKOOOM 3. CuileqOBaTeJIbHO, Abies) HemIpePpBIBI) 
scoly npu O<ti<T, 0< 1 eee BACK TE lim. u(t, h 


t, x)> (0, Xe) 

= fo(%) Aa OX <X. | 
ToKaxxem HempepBIBHOCTD u(t, x) B TouKe (ty, 0), Ot <T. Hs Tor uf 
YTO Un > Unta H Un (to, 0)> @(f1 (to), CHeAyeT i | 
lim u(t, x) < fi (to): 


(t, x)> (fo, 0) 


Tlockomky u(t, x)>0, B cayyae fy(f)) =O Momyyaem 4H3 
lim u(t, x) =0=fr (bo). 
(t, x)> (to I 
fea tenepb f, (to) >>0. Kak noxasan T. WM. Bapen6aatr (°%), ypaBHye. 


Hue (1) npu ¢t >t,, x >O oOmagaeT pelleHHaAMH Bufa 
a (Ore ee aoe) 0<x<c(t—t); 
a eto) x>c(t—t,). 
u 
Syecb ® (u) = \ dx, B cusy (4) MHTerpam cyllecTByeT. 
0 > i, 
HerpyaHo mposeputb, yro u(t, x) B M106OM TIpaMoyrombHUKe OyyeT O6ol— 


WCHHbIM pellieHveM ypaBHeHua (1) B cMbIcMe onpegetenua 1. Bosbmege 
IIPOH3BOVJibHbIe a>, 6>0. Bpi6pap HagqmexautuMm oOpa30M CH fy, WM, 


NOJIYYHM, TO witha 0) =f1 (to) —y u mpu WOcTaTOuHO Ma JIOM +> OR 
rpanuue I(t =t,, x=0,x = 6) IpAMOyrovIbHHKa R {ty <t<min(to+ 7, 7 q 
O<* <6} OyzeT Un|e > ule (n= 1, 2,...). Tlocrpoum na T Monoromi@r 
yObIBaIOLLy!Io _HOCHEAOBATEMBHOCTh Tsay\KUX oP rewin fs paBHOMepHO ex| 
WAULYIOCA K Us = f; nycTb {up} — cooTBercrBylomlaa lOCJIeJOBaTeJIbHOC JA 
pemlenuit ypapuenua (1) c ycaoBHeM Up iy = Tne BermauTad OHO 3 Apyroni) 
pabeHcrsa Buyja (3), HanucaHHbe quid UZ HU, Halizem 


(aE 8D ara = 
R 


Ox Ox () 


§ 
=\ F(t, x) (u(t, x) —tn (ty, x)]dx. 
0 
t 
Ilonox%uM B 9TOM paBexcTse fF (t, x) = \ {fe (tin (0,2) © (u (t,x))] - 1 
tot | 


+(F— Ile Ga, 0) — 2H ON = FloGn(s )— eG By bah 
Tlocue mpeoOpasoBpanui no.1y4aHM lim n\{ [e (ut) — » (u)] (hess dtdx = ( 4 
* | 


Orcioga culeqyeT, 4TO talk, Xt) > tlt, x) B Kako Touxe R, 
Tak Kak Un|y >u ie » MOXKHO CYHTATb, YTO Un|F > Unle; To Np HAUT 


MaKCHMyMa un(t, x) >Un (t, x) Bcwony B R. Suagut, u(t, x) Sie x} 
oTKyja : 


lim u(t, )>W(to, 0) =f (te) — 2. (i) 


(t, x) > (tor 0) 


BBuy MpousBosbHocTH 4 (6) u (7) qarorT lim. - a(t; x)= f(a 
(t, x) + (to 0) 
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JlokasatejbcTBo HenpepbiBHoctH u(t, x)B TouKke (ty, X), 0O<t)<T, 
OMHTCH K TOJIbKO YTO pacCMOTpeHHOMYy culyyaio 3amMeHOH x’ = X — x. 
eMpepbIBHOCTb u(t, x) BTOUKax (0, 0)u (0, X) MO2KHO JOKa3aTb C MOMOLIbIO 
)bIUHBIX Oapbepow (cm. (7), cTp. 344—345). Hakone, cymecTBoBaHHe B 
. j000ii Touke R\T, rye u(t, x) >> 0, HenpepprBHbix nponsBogqHEIx w(t, x). 
‘Kosaulux B ypaBHenne (1), nomyyaeTcH Kak cueCTBHe paBHOMepHOu orpa- 
YeHHOCTH B OKPeCTHOCTH TaKOH TOUKM MOCJIeOBATeIbHbIX MPOW3BOJHbIX 
,(¢, x) m0 x BnMoTb YO 4-ro nopsgKa, 4TO ycTaHaBuBaeTcH MO MeTO,y 
. H. Bepuitetua. Teopema 2 yoKkas3ana. 
CneyctTBue. OGo6ujeHHoe pemenve u(t, x) sagauu (1), (2) GyzeT B 
‘\ T° nosoutesbHbIM WH nosToMy BcIony B R\_I 6yyeT WMeTb HempepbrB- 
ple MPOH3BOHbIe, BXOJAliHe B ypaBHeHHe (1), ecaH (B QOoMOmHeHHe K 
COBHAM TeopemMbI 2) fy (x) >0 npw O<x<X. 
JlevicrsutembHo, paccmoTpum B R dyHkuuto Z(t, x) = ase—Mor*l(X—25)* yx 
a, rye M; = 9’ (Mj), «3 = ees jie (x). Ouesygno, 0z/0t = 
M,07z /Ox*? Bcony BR; z2<.0 B R\_Rs; z>>0, 0?z/0x?<_0 BHyTpH Rs. 
VUHTbIBAA 9TH CBOHCTBA Z, JIeETKO NOKa3aTb NPH NOMOWM MpHHuuNa MaKCH- 
yma, uTO Bciony BR v,nz(t, x) > Z(t, x), n= 1, 2,... Canejosatenbno, 
Ros u(t, x) > Bs > 0. 
#| PaccmotpumM tTenepb ypaBHeHwe (1) B mnomynonmoce D{0O<t<T, 
HQX< 00} TPH KpaeBblx ycnoBuax 


u(0, y=fo(xy)>0 ult, I =h(t)>0. (8) 


‘sin 


Onpengesnenune 2. Mynkunio u(t, x) >0, HenpepbiBHylo HM orpaHH- 
ennyio B D, yfoBseTBOpAKLLyIO ycoBuaM (8), Ha30BeM OOOOWeHHBEIM 
ppellenHunem 3ajqaun (1), (8), ecaH cymecTByeT oOoCieHHast IIpOH3Bo]- 
piax Oo (u) / Ox, CyMMupyeMaa Cc KBajpaTOM B moOoH KOHeYHOM OOacTH UM 
WrpanuyenHaa npu O<t<T, 6<x<(oo (KakozBo Obl HH ObIIO 5 >0), 
| eCJIH JIA BCAKOM HempepbiBHO Auddepenuupyemon dyHKunun F (Ef, x), 
HaBHOH HyO mpu x =0, ¢ =T M OTaMuHO OT HyJIA JMUb B KOHeCUHOK 
OJacTH, HMe€€T MECTO PaBeHCTBO 


I 


\\ Ge Fe ade + | FO, x fo@ax=0. 
D 0 

Teopema 3. O6c6twexHoe peweHue sadauu (1), (8) eduncmeeHHo. 

Jloka3atesbCTBO TIPOBOAHTCA Tak Ke, KaK B (°*). 

| Teopema 4. JIycme fo(x) <M, filt) <M, Qynxyuu o(fo(x)) u 

ib (f, (t)) yOoenemeopsiom ycaoceuro Jlunuuya coomeemcmeenHo npu 0<x< 00 

O<t<T, a Onn o(Uu) 6biInoOANAIOMCA YCAOCeUA, YKAZAHHOIE 6 meopeme 2. 

020a cyimecmeyem ob6ob6uwjenHoe pewenue sadauu (1), (8). B mex mouxax D, 

de t>0, x>O0u u(t, x)>0, cywecmeyrom u HenpepoleHel ece npous- 

oOnwe u(t, x), exodnuwue 6 ypaenenue (1), u u(t, x) ydOoeremeopsem 

momy ypaeHeHuto. 

JlokasaTesbcTBO CXOJHO C JOKa3aTeJIbCTBOM TeOPeMbI 2. 

Astop 6arogjapuT O. A. OneiHuk 3a PyKOBOJCTBO HW MOMOLIb. 


Marematuyeckuii unctutyT um. B. A. Crekmosa Tloctynuso0 
AkanemuH Hayk CCCP 14 II 1957 
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Jloxnagn ’Akanemun nayr (CCCP 
1957. Tom 115, Ne 5 - 


r. HW. KPY4YKOBHY 


O NOJIYNPHBOJUMbIX PHMAHOBbIX IIPOCTPAHCTBAX 
([Ipedcmaeaeno axademuxom II. C. Aanexcandpoeoim 16 III 1957) 


s 


1°. PumaHopo mpocrpancrso V, Mbl Ha3s0BeM TO J YUPpHBORUMBIB 
€CJIM CyLeCTByeT CHCTeMa KOOP/HHaT, B KOTOPpOH ero MeTpHyecKkasd copit 
HMeeT BH] | 


ds? = dsj + ods} = gi; (x*) dxidxl! + ¢ (x*) dug (x*) dx *dx® 
(i 50 [ GR ty V5 1s, 85 a oe ee 


rye dsj u ds{—camocTosTejbuble g-MepHad 7H (nN—q)-MepHad ‘MeTpPHK 
3aBHCALLHe KaKad OT CBOHX apryMeHTOB, a (PYHKUHA Go 3aBHCHT TO.IbKO 
mepemeHubix u3 dsj. B uactHocru, mpH o=const momynpusBo_umple 
BKJIOUaIOT B ceOA BCE MIPMBOAHMbIe PHMaHOBbI MpocTpaHcTBa. Merpuige 


dsj OyqeM Ha3bIBaTb TviaBHOH uacTbio ds, a ds?—ee ,o6aBouHne 
yYacTbwo. 

Tlouynpusogumpie V, OXBaTbIBaIOT IWHpOKHH Ksacc HaHOouee OoraTE 
Pa3JIM4HbIMA TeOMeTPH¥eCKHMH CBOMCTBaMH PHMAaHOBbIX TpocTpaHcTB. Taj’ 
BCe NpOCTpaHCTBa MOCTOAHHOM KPHBH3HbI HM CYOMpOeKTHBHbIe MpocTpaHcrT'p! 
KaraHa ABJIAIOTCA MOJIyMpHBOAMMbIMH, TaK KaK OHH JOlycKalwT cucTelh 
KOOPJHHaT, B KOTOPOH * 


ds® = dx + a (x) dsj (x}, ..., x°—), 


rye ds{j—Merpuka nocrosHHol KpuBu3HEt K,. V, nmocTOAHHOii K PHBH3E} 
BbIAeIAIOTCA H3 (2) ycmoBHem o(Inc)” = — 2K,. IIpu u3syyeHuu ABH xKeHHE H 
PHMA@HOBbIX IIPOCTpaHCTBax OKa3as0Cb, YTO Bce HavOomee NOABHXxKHbIe V) 
34 OTJCMbHBIMH HCKJIOUCHHAMH, ABJIAIOTCH oaynpHBogumpmu (!,?). Ton! 
IpHBOAMMbe V, NOABMAIOICA TakKxKe B CBA3H C KOH(OpMHBIMH (3) Hw Mpoe 
THBHbIMH (*) Tpeo6pasopanHaMu B V,. OTMeTHM elle, YTO B TeEOpHH OTHOC 
T@JIbHOCTH OOJIbINOe SHAYEHHE HMeeT TaK Ha3bIBaeMOe IeHTPaJIbHO-CHMMeTp il 
yeckoe IIpocTpaHcTBo — Bpems (°), MeETpHKa KOTOporo TakxKe MOJyUpHBO,UME 

EcrecTBeHHO MOCTaBUTb BOMpoc O BbI,eeHHH CBOMCTB, XapaKTePH3YEe 
IMMX BeCb KJlaCC NOJIYUPHBOAMMbIX UpocrpauctB V,. B Hacroamelt 3aMeTI 
yKa3bIBaeTCH TeOMeTPHY¥ecKad XapaKTepHCTHKAa HM BBORMTCA TeH30PHb 
IIpH3Hak NOYMpHBOAMMbIX Vy, a TaK%Ke paccMaTpHBaeTCA BOMpOC O eH 
CTBCHHOCTH [pef[cTaBJIeHHA MeTPHKH COOCTBeEHHO pHMaHOBa MpocTpaHcrty} 
B Buye (1). 

2°. U3 (1) Buguo, uro nomynpuBoyumoe V, paccmauBaeTca Ha B3aHMHI} 
OPTOrOHaJIbHbIe q-MepHble H (/— q)-MepHble MOBEPXHOCTH, HeCylWe MeTpIE 
KH dso u ods}. Ip stom neppble NoBepxXHOcTH ABAIOTCA BHOMHe reoqesHute 
CKHMH, a BTOpble NOAOOHAI [pyr ApPyry MW COCTOAT, KaK HeTPyHO MpoBe) 
PHTb, 43 OMOMMMYeCKHX TOUeK. Takoe paccoeHHe V, OKa3bIBaeTCA Taki) 


* Cioma “He BKJNOWAIOTCA HCKMIOUUTesbHBIe CyONpoeKTHBHbIe MpocTpakcTBa, MeTpHl 

2 2 RN 

KOTOpbIX ds® = 2dxldx? + o (x?) (egdx8* +... edn.) eé,=2+1 Toxe nonynpxBosHyil 
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| 
} 
; 
i 


|OCTaTOUHBIM Jin ero MOMYNPHBOAMMOCTH, a MMeHHO, HMMeeT MEeCTO Cule- 
}ioulaa Teopema. 


Teopema 1. Anza moeo «umo6el pumaxoeo npocmpaucmeo Vp, O6etAo 
ynpueodumolm, HeoOxoOUMmMO U OOCMamO4HO, 4MObbL OHO paccaauéeancce Ha 
cemelicmea g-MepHolx U (MN — q)-MepHbIX 63QUMHO OpPMOZOHAAoNOLX nobepx- 
meu, npu aImom nosepxHocmu oOHO2O cemelicmea ABAAIOMCA enoAHe 2e00e- 
MeCKUMU, A noeepxHocmu Opyeoco — OmOuUAUUECKUe U nodobNDble Opye Opyey. 
3°. Ec B mpocrpauctse (1) p3iTb CHMMeTpHuecKH TeH30p Ag» C KOM- 
jHeHTaMH Ajj = Aig = 0, Aug = 6Aag, TO JIeETKO OG6HAPyKUTb, UYTO yAOB- 
BOPAIOTCA ypaBHeHHa 


Aap, c = — Yo (UaAne + UpAac), (3) 
AacA’s= Ae (Gr bire el Dy (4) 


We saliatad O38HauaeT KOBapHaHTHOe uddepeHunpoBaHve B V,; Ug —rpa- 
Bent dyHkunH u=Inc. IIlpu atom, oveBugHoO, Ags ~ hap. 

| O6parHo, nycTb JIA HeKOTOpOrO cCHMMeTpHyecKOoro TeH30pa Aap  AGav 
|qJIA TpaqWeHTa Ug BbIMOJHeHb! ypaBHeHua (3) u (4). Ha (4) caegyer, uro 


L, 

Irpuua A = | A%,|| HMeeT IIpOcTble SvIeMeHTapHble jemuTeiM. ItTo 3nauut, 
is B KaKJOH TOUKe OJHOBpeMe€HHO MOXKHO UpHBecTH TeH3OpbI Ag» H Lay K 
WAY Sav = %an, Aa = Paar, THC Pa —KOPHA ypaBHenus | Aa — pao | = 0; 
,— CHMBONbI Kponexepa. Vcnomb3ya ypaBHenua (3), MOKHO NOKa3aTb, 
oO TrnaBHble TMIOWaqKH, OTBeYaIOWHe pa3JIMUHbIM KOPHAM f,, FOJIOHOMHBI, 
prorma, nepeys B ChellHavIbHylo CHCTeMy KOOPAHHAT, ONpefessemMylo STHMH 
pollaykamMu, yxKe HETPyHO MOKa3aTb, YTO TIpocTpaHcTBO V, NOwyNpHBOAHMO. 
Teopema 2. JIna mozo umo6ol pumanoeo npocmpaxcméeo Vy, 6olAo 
yuynpueodumolm, HeoOxoOUMO U Oocmamo4Ho, umoboel cyLecmMe06aA CumMeMm- 
AuHolli MeH30p Ags, He NponopuyuoHartHolii mempuuecKomy, KoMmopelti coB~ 
MHO C HeKOMOPbIM epadueHMOM Ug YOoBAeMBOPAA Obl YPABHeHUAM: 


1)* Aap, (p= we (Ua Ape + UpAgey: 2) Ate = Jools 


ra TeopeMa eCTb HerlocpeycTBeHHOe OG6OOM[eHHe M3BeCTHOrTO TpH3Haka 
|}sonumocr (°), KOTOPbIM MogyyaeTcH y Hac IPH Ua =O, T. e. ¢ = const. 
IM€THM, TO J\JIX COOCTBEHHO PHMAaHOBbIX TpocrpaHcTB V, (ds? >0) ycao- 
is 2) TEOPeMbI ABJIACTCA H3JIHWIHHM BBHAy Toro, YTO B 9TOM CyIy4ae MaT- 
Hua || Aas —e£ao|| BCerfa WMeeT TpocTble d/IeMeHTapHble JewHTeM. Cyejo- 
WrebHO, 6 CO6cmeeHHO pumAaHO6omM Npocmpancmee KaoKOolll HEMpuEuaroHolti 
1. €. ==)Gan) CumMmempu4ueckuti men30p Agr, YOoBeEMBOpPsAIOWUt YpaBHe- 
Ham (3), onpedeanem noaynpueodumoe pasnrooeHue mempuKu ds?. 

4°. JlonycTuM, 4To ,aHO TlosympHBoy_uMoe poctpanctso (1). BosHuKkaer 
Ipoc, cyWlecTByeT IM [[pyroe, TreoMeTpHyuecKH OTJHUHOe OT JaHHOrO pac- 
beHHe V, Ha MOBepXHOCTH, YykKa3aHHOe B Teopeme I, T. e. eMHCTBEHHO. 
j| peycraBeHve metpuKu ds? B Buge (1) C TOUHOCTbIO JO TPHBHAaJIbHbIX 
leoOpasoBanuli Bua x! = fi(x*), x* = o%(x”). 

| Ilokaxxem Ha TpHMepax, 4YTO efHHCTBEHHOCTb [ipefcTaBeHHA MeTPHKH 
}no1ynpHBo_uMon cbopMe MoxeT HapyllaTLca: 


1) ds? = (ds? +-0,ds%) + o9ds3 = (dsp + o.ds3) + ods}, rye dso, dsj, dsy— 
OCTOATEbHbIC METPHKH; 6), 5) 3ABMCAT JM OT KOOPAMHAT MeTpUKH dso. 
2) ds? = dst + ods?, rye dsj = dey + dj; torga ds? = (dsp + od) + 
joy dei. 

ie), ds? = ds, + odsi, rne ds, = dup (x1, . ..,.%?) PA(H,. .., xP) dui (net... 
x9), o =A(x1,..., xP) (xPt1, ..., x9); Torga ds? = dry +A (dei + vds}). 
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B nepBom culyyae HeCKOJbKO MOJIYMPHBOAMMBbIX pa3JIO%KeHHH MeTPH| 


o o 2 past 
ds? NOABHIMCb TIOTOMY, 4TO JIA OMHOM TIaBHOH YacTH dsg OHa comep Ke} 


HeECKOJbKO OOaBOUHBIX MeTpHkK ds. Bo BTOpoM MIpHMepe rvlaBHaAd yace 
ds} yBemMuNach 3a CUeT NOJTyYMIpHBOAHMOrO pasJIOKeHuA qo6aBouHOn Mp 
puku ds}. Byfem roBopuTb, 4TO B 3TOM CJly¥ae HOBOe Ody IPHBOAUM 
pasioweHve MeTpHkH ds? ecTb NpofomKeHHe BMpaBo cTaporo. Hakou i 
B TPeTbeM IIPHMepe MbI HMeeM JeJO C MpOfOJKeHHeEM BJICBO MeTPHKH dik. 


2 
Kora O6aBOUHAA WaCTb YBeMMUMACh 3a CUeT NOJYMpHBOAMMOCTH dSo. 
Ec orpaHuyuvTbca COOCTBEHHO PHMAHOBbIMH IPpOCTpaHCTBaMH, TO O 


3bIBaeTCA, YTO Ip HeoqHOMepHo dsf Apyrux Gonee COX*KHIX MpHMefM 
HapYWeHHA @HHCTBEHHOCTH MOJIYMpHBOAHMOrO pa3u %KeHHA METPHKH iff 
6bITb HE MOxKeT. TouHee, HMeeT MECTO Cvlefyrollad Teopema: 

Teopema 3. Ecau mempuka co6cmeenHo pumaxoea npocmpancny 
umeem @ NeKOmMopoli cucmeme KOOpOUHaM Bud 


ds? = ds? + a, (x!) ds? +...+ op (x) ds, 


{ 


a 


20e dsj— HeoOHOMepHaA u Henonynpueodumanh mempuKa, a GYyHKUR 
Oj, +++, Sp HE HAXOOAMCA NONAPHO 6 NOCMOAHHOM OMHOWeHUU, mo coomeEl® 
cmeyroliwee paccaoenue npocmpancmea V, eouncmeeHHO, m. e. éecAKoe OpylE 
npeocmaenenue ds? @ eude (5) noayuaemca us OAHHOZO MpUeUaAbHOLE 
npeoOpas0eanusmu *. 

TakuM oOOpa30M, pa3IHUHbIe NMOJYNPHBOAHMbIe pa3snoxKeHHA ds? BIy 


1 


(1) nomyyarotcs u3 (5) siH6O 3a cueT BEIGOpa AOOaBOUHOH MeTpHKH dsoB 
OTHECeHHA BCerO OCTaJIbHOrO B TvIaBHYIO YaCcTb, HOO 3a CueT Npo,omM| 
HHA BMpaBo, eCH Kakasa-mH60 MeTpuKa ds, caMa NOJlympHBOyuMa. 
Ecam p (1) dso noaynpusoquma, Tora Hayqo MposomKUTh MeTpHKy 
HaCKOJIbKO BO3MOXKHO BEBO, H eCJIH NOCIeWHAA YTwWaBHad YaCTb OKaxKe’e 
HEOJHOMepHOH, TO MOXHO OyfeT IIPHMeHHTb Teopemy 3, NpesBapuTedE 


BBIJeIHB H3 rlaBHOH YacTH BCe OCTaJIbHbIe JOOaBOUHBLIe MeTPHKH ds?, @& 
TaKHe MMeIOTCA. 

5°. PaccmoTpyM, Jlasiee, clyyali NomyMpHBo_MMOrO cOOcTBeEHHO PHMaHCh 
npoctpanctpa V, c OMHOMepHOH TrmaBHOH uacTbIO 


ds? = dx0” +. ) (x0) dsi (x1, ..., x°-1). 


B 9ToM cuyyae Teopema 3 He BepHa. Hanpumep, Ha eBK.IMQOBOLi NMocKOCh 
Oe€CKOHEYHBIM YHCJIOM CNOCOOOB MOXHO BbIOpaTb MOAPHytoO CHCTeMy KOC 
uHaT, B KOTOPOH ds* = dp? + p*do?. 

JIemma (cp. (%)). Yaa moeo umo6e1 V, 6b120 nonaynpueodumoim & 
oOHOMepHOw enaeHou uacmbio, HeEO6xodUMO U Oocmamo4KO, umobel cyWecm® 
6ano pewenue f const, © ypaenenuti ** 


f, ab = P£abe 


ITpu asmom neobxodumo, umobor o = °(f). . 

Pa3MuHble NpelcTaBseHuA JaHHol meTpuku ds? B Buye (6) onpexenaHhh 
CH PpaSHbIMH pelleHHAMH ypapHenni (7). Tlostomy u3 BceBo3MoxKHBIX pti 
CTaBJIeCHHM pacCMaTPpHBaeMOH MeTPHKM B NOyNpHBO_MMOM dopmMe Moni 


* T. e. mpeoOpasopanvamMu KOOPAMHAT BHYTPH KaxKO# meTpHKH dst, en see 
P 


HYMepallwe MeTp¥K J1M60 3aMeHOl o, Ha co, u ds? Ha ae) 
Cc e 


* \. 
z mae HeonpeyeeHHOH MeTpHKH pH @ = 0 Hago eme Tpe6oBaTb HeH30TPONHOCTH rie 
venta ; 
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iITb BbIOpaHO OMHO KaHOHMYeCKOe, HMEHHO TO, B KOTOPOM dsg orpeyemser- 
| BC€EMH (PyYHKUHOHAJbHO He3aBHCHMbIMH pelueHHAMAM ypaBHeHHu (7). Ecam 


i pemeHun Oowipme _OAHOFO, TO ds, umeert NOCTOAHHYIO KPHBH3HY K, 
WbyHKUHA o TakoBa, uTO ds*? = dsj + odt® umeer Ty »%e NOCTOAHHYIO 
WuBnsny K. Takue npoctpauctspa V,, B cooTEeTcTBHN c (4), Ha3soBem V,(K). 
Teopema 4. Ecau noaynpueodumoe V, (1) Oonyckaem nempueuaacnole 
weHUA ypaeHenuli (7), mo au6o OHO sABAKeEMCA Npocmpancmeom V,(K), 


00 @cAKOoe eeo npedcmaéeaenue (1) noayuaemca u3 (6) npodorsenuem 


Mockoscxuli snepreruuecknit MHCTHTYT Tlocrynusto 
15 III 1957 


LMTHPOBAHHAA JIMTEPATYPA 


(ty. Tl. Eropos, JAH, 411, NM 2, 276 (1956). *? H. Wakakuwa, Téhoku 
time (2), 6, 12) (1954): SSH be SV piversaMathaeZceuy COM a Noor 231954): 
.C. Conm020BHHKOB, Yen. mate. nayk, 11, 4 (70), 45(1956). ® Tl. K. Pames- 
#w a, Pumavopa reometpua WH Tew3opHbifi ananu3, 1993. 6 Il A. UWlupoxkos, Use. 


ipanck. (u3.-MatTeM. o6mr., (3), 11, 9 (1938). 


Sakas 1750 865 


Jloxaagn AkawemMuu Hayk CC. GP: 
1957. Tom 115, Ne 5 


HM. WH. MAPOBAYEHKC 


O HEKOTOPbIX CNEWHMAJIbHbIX KJIACCAX TOMOJIOTHYECKHX. 
MPOCTPAHCTB MW 4s-ONEPAWHM 


(ITpedcmaeneno axademuxom IIT. C. Anexcandposoim 13 III 1957) 


Hye &, — peryapuHoe, %, — Hppery1ApHoe HW m—IIpOH3BOuIbHOe OecKkOHE® 
HOe Kap,\HHasbHoe 4ncvio. Ecuv 2, H Ly — HeKOTOpble KwIaccbl 7 -MpocTpakcTs, ‘Wi 
D,D.- pOCTPaHCTBOM MbI OyJeM Ha3bIBaTb MpvCTpaHCTBO Kwlacca 4, (2); 

1. T-npoctpaHcTBo I Mbl OyyeM HasbiBaTb 77-1 pOCTPaHCTBOM, CC, 
lepeceyeHue BCAKOM CHCTEMbI MOLWHOCTH <CN,x OTKPbITBIX B IN MHOMKEeCH 
oTKpbito BM. [Ipumepom 7*-npocrpanctBa (He aBsmtoueroca T*+!-npoctpajy 
CTBOM) MOET CJIYKHTb YNOPAAONeHHOe MHOKECTBO HOPMaJIbHOrO THMa if, 
Xaycyopda (') c ecTecTBeHHOH HITepBa/IbHOH ToMO0rMeH; ApyrHM NpuMg 
POM CJIy%KHT MpocTpaHCcTBO &y MOULHOCTH N,, BLEMH COOCTBEHHBIMH 3aMKHii 
TbIMA MHOXKeCTBAMH KOTOPOPO C.Jly2%KaT BCe MOAMHOXKECTBA MOWLHOCTH < ND 
Ho 7T*%-npoctpaHcTBO MOKeT ObITb MOCTPOCHO H3 MPOH3BOJIbHOrO MpocTpaly 
ctpa MN nepexoyom kK npoctpancrBy T*IM, TOuKH KOTOPOrO CyTb Te Ke, Ur 
uv BM, a TONOMOTHA ONpeseMAeTCA OTKPHITbIM 6a3HCOM BCEBO3MOXKHIX Tp 
peceyeHHH MOUWLHOCTH <( N, H3 UTKPbITbIX MHOXKECTB IN (HH BIEMeHTOB FE 
KoTOporo oTKpbitoro Oa3vca M). Jlerko Buyetb, 4TO T, (T*M)=TM*, npwye 
M ectb T*-npocrpancTuo Torgqa HA TOmbKO rorya, Korga M=T*M. Mosoxw 
T8T y= T(t a0 2 eo). 

1,1. BKascdou mouxe T*-npocmpaxcmea eec (u nceedosec)'au6o pacer ® 
Au60 > WN:. \ 

1,2. B kaso mouke x T*-npocmpancmea, eec 6 Komopoti paseX Nx, onps 
OeneH 6ec CxOOUMOCMU, KOMCpoIIi moze paseH Ny. a 

1,3. [Tpu a >0, a@ Ona cuemHolx npocmpaxycme u npu «=O fi -nye 
cCMpancm6o peeyAApHO moeda U MOAeKO moeda, KO2da OHO HYAbMEpHO. | 

T-rpoctpaHctBo I Mbl GyqeM Ha3bIBATh m-OHKOMMAKTHBIM, eCaH Ie 
BCAKOPO OTKPbITOrO NOKpbITHA YW MOXHO BHIAeTHTb NMOAMOKpbITHe MOM 
HOCTH <M. 

Anamnoruuno (7), ctp. 147 u (7) qoKasbIBatoTca mpeqvioxeHua: 

1,4. Ina moeo umobot Hb -npocmparncméo Ootac N.-O6uKomnakmuolm, 
O6x00UMO U Oocmamo4uHoO, uMOObl OHO OblAO 3AMKHYMO 60 BCAKOM mononoede 
uecKu codepycayem eco Tx - npocmpaxcmee. *, 

lo. Een Tx - npocmpancmeo M asasnemca &%,11;-Ouxomnakmuoim, mo M se 
Asemca T* - npocmpancmeéom. . 

1,6. Henpepoieneiti o6pa3 m-6uxomnakmHoeo npocmpancmea ecmo m-Cwi 
KomMNaKMHoe Npocmpancmeéo. 1 

me mpou3sBefeHuem T-npoctpascTtB M; (€€2),  o6osHayaemipe 

a 
II Mz, HasbiBaeTcH MpOUsBeyeHHe UpoctpakcTB T*Mz, oTrmMuaronleecs 
THXOHOBCKOrO TOJIbKO TEM, YTO [WIA 3aaHHA SICMCHTAPHbIX OTKPbITbIX MF} 
%eCTB (cp. (°)) PUKCHPyeTCH BM€CTO CHCTeMbI HHJeCKCOB MOLLHOCTH < No Gf 
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ieMa MollHocta <( Nu. Jiurko Bugetb, aro T* (T]™)= J” Me, rue ]] — 


(XOHOBCKOe MpoH3BeseHnHe. 
1,7. Mpu i=0,1,2,3 kaace T%-npocmpancme seanemca nacaredcmeen- 


jm u T*-mylomunauKkamueénolM. 

2. PaccmoTpuM cuieqyioulve Ba comocTaByieHHa: 

A. Tlyctb MUx ectb T,-"pocrpancTBo, y KoTOporo x — eMHCTBeHHaA 
WM3ONMPOBaHHasA TOUKA. EMy MOXHO TOCTaBUTb B COOTBETCTBHeE MpocTpaH- 
o &, saqanHoe wa M, BceMu HeNyCTbIMH OTKPHITbIMH MHO?KECTBAMH KOTO- 
jrO ABAAIOTCA BCe MHOXKeCTBa Bsa U (x) M, rae U (x) — oxKpectuoctTs 
4B HCXOQHOM MpoctpaHctse. 

| B. Ilyctb ® ectb m-ds-onepauua ((2), crp. 91 um (°)) c HHAeKCHBIM MHO- 
cTBOM M mowlHoctw m. Jlerko BugeTb, 4TO 6a3a Nq@ (2) ANA MpOH3BOub- 
WH Tako onepaunu @ ectb He 4TO MHOe Kak cucTema N nogmuHoxects M, 
quuHeHHaA AByM ycnoBuam: 1) AEN u 2) VEN &U'DU)>(U' EN); of- 
KO HEKOTOpbie OnepalHu (HaNpHMep, HHXKHHH Npesem) OOaaioT elle cue- 
FOWIMMH - IBYMA =cBOolicTBaMH: 3) gana mo6oro nNEUEN—-(U\nNEN) 
(U,E N &UE N)>(U, Q U2E N). Stu nocmeqHve OnepauuH MbI OyyeM Hasbl- 
Ith HH KHUMH. Mm TowKe CTaBHM B COOTBETCTBHE MpocTpaHcTBo M, 3a- 
HHOe Ha M cemelictrsom N@ B KauecTBe BCeX HeMYCTbIX OTKPbITbIX MHO- 
PCTB. Torga 6a30h Ng AONOMHUTeNbHOH OMepaluH @ CJYKHT ceMelicTBO 
BCeX BCIOAY MVIOTHBIX TOAMHOKeCTB M. 

| B nyHktax A uv B bl npwmau K Ty -npoctpaucTBy XW, oGsmajarowjemy 
OHCTBaMH: 

%) JOObIe OKPeCTHOCTH sOObIX JBYX TOYeK TMepeceKaloTcs; 

|B) ecnu G Henycto uw oTKpbito nH UDG, to U_ orKkppito. ) 

Jlerko BHyeTb, TO 7,-MpocTpaHcTBa CO cBOHcTBaMH «%) MH B) B CMBICJIe 
pilero comocTaBeHHA B3AH4MHO-OJHO3HAYHO COOTBETCTBYIOT TMpocTpaHcTBaM 
}Ux u3 A uw HwKHUM Onepaluam H3 B. Hanpumep, npocrpaHcTBo &y (cM. 
we) COOTBeTCTByeT yNOpAAOYeHHOMY NpocTpaHcrBy Tuna w+ 1H HHKHe- 
/ mipeqeny. . . 

| T-npoctpaHctTBa CO CBOMCTBOM &) MbI OyeM Ha3bIBaTh AHTUXAYCHOPHo- 
bIMU wiH T.-M pOCTpaHCTBaM4H, a7 >-NpoOcTpaHCcTBa COCBOHCTBOM 8) — 
r-lpoctpaHcTBaMH. 

| BBejem eule aKCHOMBI: 

| T.(m): B T-npocrpancTBe mepeceyenue smo00H CHCTeMbl MOLIHOCTH <Cm 
NYCTbIX OTKPbITbIX MHOXKECTB HemycTO. _ \) 
Tx (M): B T-npoctpatcrTBe BbINOJHEHBI T2(M) u 8B). 

| Tipocrpanctso &, culykuT npHMepomM T* T+ (N,)-npocrpaHctsa. 

9,1. Ecau F,u F,— paexomounole coOcmeenHole 3amKHymole mHooKecmsa 6 
ITS -npocmpancmee M, mo e3saumHO-COHO3HAUHOe OMOOparceHUe M Ha ce6s, 
4 Komopom F, omo6pascaemca Ha Fy, a ece mouku M\(FyU F2) ocmaiom- 
HENVOGUICHOIMU, ECMb eomeomMopq@usm. 

9.2. B TiTs- npocmpancmee mouku monoanoeurecKku HepasAU4uMbl, @ 4Q- 
HOCMU UuMmerom OOUHAKOsLILL, COOMBemMCMBeEHHO, NCeBOO6eEC U BeC, NPUXeM AO- 
AbHbIIl BEC NpoCmpancmea pase 20 UHMeepaNbHOMY 6eCY. 

2,3. Ecau « T,T3-npocmpaxcmey M npucoeduxumb mouxy x c oKpecm- 
tomamu, U(x) =GU x, ede G—npouszeoreHoe nenycmoe omKpolmoe mHo- 
Hecmeo M, mo noayuumca npocmparcmeo, eomeomopqopHoe M. 

9,4. Ecau @ conocmasnaenuu A M U x ecmo T* -npocmpaxcmeo, mo coome- 
meyroujee npocmparxcmeo M ecme TY TT (Nx)-npocmpancmeo, u Haobopom. 
9,5. m-3s-onepauun © mozda u moArckKO mozda sABAReMcCA HusCHeK one- 


hyueti, coenadaroweli co ceceti OonoanumencHou, Koeda No (?) ecm makcu- 
bAoHaa YeNMpUposaNHaA cucmema nodmHovCecCMée UHOeKCHO2O mHooCecmEa 


{ha nycmbim nepece4eHueMm. 


! 
| 
| 
| 


iy 


a 867 


_. TIpumeuaune.'Ecam nocnequee nepeceyenve HenycTo, a Torga OHO Cf 
CTOHT 3 eMHCTBeHHOrO aviemMeHTa 15€M, To takoe Ng Toxe onpejesmy 
m-5s-onepalHlo, COBMaalouly!O CO CBOeEH JONOHHTeJbHOH, MMeHHO, Onep}f 
nuio D(E,) = En(n€ M); ognako Ana sto MD He BbIMOUIHeHO CBOHCTBO 3), | 
COOTBETCTBYIOUIee MpOCTpaHcTBO OblIO Ob T oT 7 -IIpOCTPaHCTBOM C efHHCTBe |f 
HOH He3aMKHYTOH TOUKOH (No). 

2,6. Muoocecmea ecex T-, T,T{-u T5-npocmpancme moujHocmu m, | 
makoce mMoocecmeo ecex m-ds-onepayull (6 YaCMHOCMU, HUDCHUX u Coenadaily 
WuX CO C60OUMU OONOAKUMEAHOLMU) UMeIOM motWHOCMe 2°™, 

Jleictsutenbuo, nyctb M — n30qM“poBaHHoe MpOcTpaHCTBO MOMLHOCTH 4/f 
BBuyy (4) mounocth BM = 22". Tyctb MUx —nognpoctpanctso B BM,rip 
x €8M\M; pa3z06bem MHOKeCTBO BCeX TAKMX MPOCTPaHCTB Ha KJIAaCCbI SKBIE 
BaJIGHTHOCTH, Pe 3a OTHOWIEHHE ZKBHBAJICHTHOCTH MPHHAT TOMeOMOpHs 

Tak Kak B OHH Kylacc NMONafeT MHOXKECTBO NPOCTPaHCTB MOLLHOCTH <M ff 
= 2" < 2?™ to Bcex KslaccoB 6ypeT 2?", orkyfa C yueTOM TpesbiAyiuero Uf 
TlOuyuaeM HCKOMbIM pesyvibTar. 

Tlyeth ¥¢(£€ 2), MuNcyt 7,77 -mpocrpancrsa, rye X¢nonapHo ve me 


(A) | 

cekaloTca. YCJIOBHMCA Ha3bIBaTb A-c YMMOUL > Xe coequHenve U Xe Tj 
e358 ge8 
nosorvel, B KOTOPOH OTKPbITbIMH MHOXKeCTBaMH cuNTaioTca A YW BCe MHOXKECTH) 
BugaG = U Ge, rye Ge — HeENYCTbIe OTKPbITbIE MHOXKECTBA B COOTBETCTBYIOMUL Dy 
ees 
A .| 
Xe; A-Ipon3BeReHuHemM HaspiBaem WM xX R— aScTpakTHoe Mpon3sBeyeHhe 
COOTBETCTBYIOMMX TOYCYHBIX MHOKECTB C TONOMOFHeH, B KOTOPOH OTK PbiTHILEL 
MHO2KECTBAMH CUHTalOTCA A H BCAKOe MHO2KECTBO W Takoe, YTO AA Hero cymes 


ByeT VW» CW, Wy = U [*,V.], rae U— Henyctoe oTKpbITOe MHOMECTBO B {EE 
x€U 


V,,— HemycTble OTKPbITbIe MHOxKecTBa BM u [x,V,] —MHOxKeCTBO BCexX It) 
(459), y GV 2. | 


~ 2 (A) 
2,7. Ecau S¢ ecmb T,73 (me)-npocmpancmeo (€€&), To » Xe eCi 
EES 


T1T2 (sup mz)-npocmpancmeo, npuuem Kaocd0e CAazeaemoe ectOOyY NAOMHO 
€8 


A-cymMe. | 
2,8. A-npouseedenue Oeyx Ti TT(N.)-npocmpancme ecme T* Ts (s.)-nie 
cmpancmeo. | 


KumuHesckul rocylapcTBeHHblit Tloctynus0 
YHUBepCuTeT 12 Ill 1957 


UMTHMPOBAHHAA JIMTEPATYPA 


1 F. Hausdorff, Grundziige der Mengenlehre, N. Y., 1949, p. 179. 2 ©. X aw 


nop, Teopua muoxects, M.— JI., 1937. °B. Pospisil, Ann. of Math., 38, NUP 
845 (1937). *Il Amekcauypos, Yen. matem. nayx, Il, B. 1 (17), 26 (19m 
5 Tl Anmexcanugzpos, Bpegenne B OOmlylo TeEOpulO MHOXKeECTB dysnkunu, M.— JI., | 4; 
emp. 392. °®B. Wlnewnaep, Yu. 3an. MIY, Bb. 135, marematuxa, 2, 76 (194, 


lO. CMupuos, H3s. AH CCCP, cep. matem., 14, 165 (1950). 
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Hornagn Arkagemun nayxr CCCP 
1957. Tom 115, Ne 5 


MATEMATHKA 
A, 1. TIPYJHHKOB 


PEWIEHHE B HHTEFPAJIbHOM ®OPME OJHOKW CMELWAHHOM 
| i JIS CHCTEMbI JBYX JMSPEPEHUKAJIbHbIX YPABHEHHH 
NAPABOJINYECKOFO THA 


(ITpedcmaeaeno axademuxom A. A. Jlopodxuyoineim 15 III 1957) 


_ PaccmoTpuM cucTreMy ypaBHeHHli, BCTpeyalolllyiocA B TeOpHu TeMs0-mac- 
oOMeHa (') 


oU o2U o°U OV 

Oi =a(Se+ at) tos 
OV , (OU 02U 
O. a’ (Sat gn) +e a 7 ae 


(a+ a’ + 0b’)? + 4aa’, 


(1) 


EHaYaJIbHbIMH YCJIOBHAMU 


Oe y00) Fa (tH) ) EV och ON AES (ny) (2) 
; PpaHHuHbIMu YCJIOBHAMH 
CAO; UY, t= U; (%, Ot), eV (0s. Ysed) m= V, 4, 70s bas (3) 
Gey) — iy) Le (end, t) = Xt 0): 
Ve Giclees G. tan Vad, 1) eee (4) 


Kosdpunventn a, 0, a’, 6’ —noctosuupe Benuunubl. JA pelleHua no- 
FaBJICHHOH 3aauv BOCIIO/JIb3yYeMCA JBOHHbIM TpeoOpa3soBpaHvem Wypbe, B3A- 
IM N10 OOMacTH R(—c\x<c, —d<y<d) 


5 (O:(%,y)} =|] exp (— imZe— in Fa KO Gn) didn = e(mn), (5) 


| MOMOWbIO KOTOPOrO JeHCTBHTebHOH cyHKuMH D(x, y), HATerpHpyeMol B 
, CTABHTCA B COOTBETCTBHE (PYHKUMA O(M,n) ABYX WUeMOUHCNeHHbIX apry- 
RHTOB m un. Ilo aHanoruM c TepMHHONOrHeH OnepallMOHHorO MCUMCJIeEHHA 
VHKuHIo D(x, y) OyqeM Ha3bIBaTb OPUTHHAJOM, a dyHkKunIO o(mM, n) 
306paxeHuemM. Ms3pecTHb! ycnoBua (7), IpH KOTOpbIX MOXKHO NepeHTH 
[ H300paxKeHua o(m,n) K OpuruHasy D(x, y) B Bue 


—O,cO 


(x,y) = gy Dd) exp (imZx+ in y )g (mn) =§7 {e(mn)}. 6) 


Ilyctb dbyHKuna 0, (x,y) uHTerpupyema B MpsAMOyrouIbHHKe ( — 20 C@xX< 

< 2c, —2d<y< 2d), a pyuKkuua MO, (x,y) uNTerpupyema B R. Torga nog 

BepTKOH STHX (PYHKUMH NOHMMAIOT ABOMHOM MHTerpas 

D, (2, y) * D(x, y) = \S (© 8 y— 1) Os 1) ded, (7) 
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Ecau dyukuna ®, (x,'y) aBpiaetca nepHoyuyeckohH mo mepBoMy U3 apr) 
MeHTOB nepvoga 2c HM TO BTOpoMy NepHosa 2d, TO UMeeT MeCTO OCHOBHC 


3aKOH CBepTKH 


§ {D, x O,} = F {Oi} - 3 {Dz}. Cl | 


Ham 6Oyyer WenecooOpa3Ho MpOfOJKHTb cbynkunu U wu V B MHTepBasg 
(—c<x<0) 4 (—d<y<0) YeTHbIM OOpa30M, a HX UYAaCTHbIe MPOH3BO/— 
HpIe-U/*, Us, VaeV HeYeTHbIM OOPa30M, 4TO MOMKHO CfeNaTb B CHJy YCI}y 

x y 
(6) r Ch 
Bui (3). Torga, B mpesmovioxenuu, 4TO’ % MOKHO MepecTaBHTbC 5p ; NOR 


( 
je TIpHMeHeHHA Mpec6pasoBanHaA (5) K 3aqaye (1) — (4), mowyyHM cucTen 
WBYX OObIKHOBeHHbIX AMpPepeHUHa/bHbIX yYPaBHeHHH 


aan) — _ apu'(m, n, t) + 2as, (t) + ues 
elnm®) __ a’bo (m,n, t) — 6°u (m, n, t) + 20's (t) + 26's: (2), 
2 2 
= 72 & + ) Z ( 


si() =(— 1)" | exp(—in 5 9) ¥i (atin + 


—d 
ose te hes (— im = Vu (é, t) dé. 


Syecb MbI Npesnosaraem, uTO yculoBuA (2) Noce MpHMeHeHHA npeo6p ! 
soBaHun @ypbe (5) nepexoqAT B yCJIOBHA 


u(m,n, 0) = fi(m,n), 0 (m,n, 0) = fe (m, n). (1), 


Tlo u3BecTHBIM NpaBHviam onepalvoHHoro ucuHCHeHHa (2) 3agaua (9), (If), 
nocpegqcTBom wHTerpaa Jlanuaca — Kapcona NpKBoAuTcA K aureOpanyuecks 
cHCcTeMe 


(p + 2°) u(m,n, p) ~ bpv(m, n, p) = pf (m, n) — bpf,(m, n) + 2as , (P),, 
b/du (m, n, p) + (p +.4'8)0,(m, n, p) = ple (mm, n) + 2a°ss (p) + 26'S; (p), 


rye, KaK OObIUHO, 3HaK “epTH Haq dbyHKUMAMH O6O3Ha¥aeT MX OOpale 


Jlaniaca — Kapcona. Tocne naxoxgenun (yuku uw uv M3 NocneqHeh Bt 
nepexojia K OPHTrHHaslaM OTHOCHTe/IbHO p OyJeM HMeTb 


ul(m, n, t) = (A, e-*** + Age") f, (m, n) +- (Ase-%! + A,e—**) f.(m, nye 
t t 

+ (Aze—%*4--1A,e— 2254) & 8, (t)' + (Aze-! 4+ Aze—%28t) x 5, (t), Ca 

rye “ay. = Ys la’ +r 4 Ve (a’ +r)? — 4aa’‘] (rf =a-+ bb’), npwuem ‘3HaK wh) 


HyC OTHOCHTCA K MHAeKcy 1, a naioc—k HHyeKcy 2. 
Tana Kosdpnunentos A; (i = 1,2,...,8) umerr mecro cooTHoUeHua 


A=ta—2), A=’), 4=—4,=-_ 4 ogee 
As=24(ar—aa'), Ap =2r (aa wr) (r= gt).  (f 
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SHak * OOo3sHayaeT B3ATHe cBepTKH no ¢ or Hyna go t. DynKuna 
(m, n, t) BbipaxkaeTca C NOMOMLbIO NpaBoli yacTH paBeHcTBa (12), rye BMecTO 
OS@MUUKEHTOB A; Hafo NocTaBuTb KosdpuuneHTH B;: 


By = — Ba= 5 = — 5, = 10, Bs = {(%—1r), B,z=y1(r—4,), 
2a 2 (14 


B, = 240" (a,—a), Bs = 27a" (a—a). 


IIpucrynumM Tenepb K HaxO%KeHHIO OPHrHHaJOB 10 m HM B_ paBeHCTBe 
12). NpenpaputenbHO 3aMeTHM, 4TO, NPHHHMaaA BO BHHMaHHe H3BeCTHOe 
npeyenenue TeTa-C—yHKuHH (4): 


a : 
Bs (v,7) = ba poze (z = ein, ae ee), 
n=—oo 


merKO HalTH C Nomoulbio (6), uTo u30CpaxeHnio k(m,n,C)=e-% coorsert- 
TBY€T OPHrHHaJ 

HPI 5 fon ie 

26 gca Wy? od cde |? 


1 
IGGe Yy,; ¢) = Tq % 
HBJIAIOUMHCA, B CHJIy H3BeCTHBIX cBONCTB TeTa-cbyHKUMH, Mepnomquyeckoh 
IhynKuneli no x nepnHoga 2c wu no y nepuoga 2d. YuntpiBan NocneqHee, He- 
(PYQHO NOMYYHTh OPHrHHasb! B MepBbIX JBYX C/laraeMbIX paBeHcTBa (12) c 
IOMOMbIO COOTHOWEHHA (8), a B OCTABLUMXCA CNaraeMbIX —C Nomoulb1o (6). 
Torja mocye OveBHAHbIX MpecOpasopaHHh 6yeM HMeTb 


Vix, y, t) = Arlt Aodort Asdio-+ Auton + Asli, + Auli, + Ant’, +Aadi (15) 


Ju =Tea\\ 90 [J 9,. [SP. SE] en aan, 


R 
n d 
= cae 9.[S. Spal cD Te 


—=C. 


B custy yNOMAHYTOrO 3aMeuaHHA OTHOCHTeJIbHO (byHKUHK U(m,n,t) ee 
opuruHas V (x,y, ¢t) BbipamwkaeTcA C NOMOLMbIO NpaBOh yacTH paBenctTBa (15), 
B KOTOPOM JIHWb BMeCTO KOsdhuuKneHTOB A; (i = 1,2,...,8) Hago NoAcTaBUTb 
kosduunentp! B; u3 (14). 


BotuHcCuTebHbli UWeATp Moctynuso 
‘ Akayemuu HayK CCCP 11 Il 1957 


WHTHPOBAHHAA JIM'TEPATYPA 


1 A.B. Ji bi koB, Temso n mMaccooOmen B npoueccax cywkH, M.—Jl., 1956. 2 H. Gie- 
ringer, Monatsh. f. Math. u. Phys., 29, 65 (1918). SOB. An) lod ne Kany 
TN. Ho Ky3uHeuos, Cnpapounnk no onepaunonHomy ucuncnennio, M.— Jl., 1951. 
4F. Tricomi, Elliptische Funktionen, Leipzig, 1948. 
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Jloxnagn AkawleMun Hayk cccP 
1957. Tom 115, M5 


MATEMATHK\ 
B. A. CTATYJIABHUYC 


JIOKAJIBHAA MPEXEJIBHAA TEOPEMA JJIA HEOXHOPOJHbIX IWEME} 
MAPKOBA CO CYUETHbIM 4MCJIOM BO3MO)KHbIX COCTOAHHA 


(IIpedcmaeaeno axademuxom A. H. Koamoeoposoim 14 III 1957) 


PaccMoTpHM Il0CJIeqOBaTeJIbHOCTb 
BD Apne, Ce ine), PG, ok 
cyuaHHblx BeJIMYHH, IPpHHHMaIOWMX WeJIOUMCeHHbI€ 3HaYCHHA WU CBA3AHHBI|) 
B HeOfHOpogHyio uenb MapkoBa C BepOATHOCTAMH Mllepexoja py ‘” 
=P {X, = ]| Xx. =i} {mM aOcOMOTHbIMH BepOATHOCTAMH Pj = P{X, =j@ 
Tlyctp 


Sa = Xi +X... +Xn. 

Breyem culefyioulwe ycJlOBUa: 
I. CymecrByeT Takoe 3HaueHHe jy, UTO pi >a >0 WIA moObIx i u Rk, \ 

VBS DS, >. cn ee 0 i 
III. CyuectsyioT paBHomMepHo orpaHHyeHubie aOcounoTHble MOMeHTEI M | Xz f) 


NO nlopagka s (s > 3) BKMNOUNTeJIbHO. 
IV. O6uwi HavOomwuui pemTetb BCex pasHocTeH j —jo, MA KOTOpBIIE 


fh 

4 

inn » Priz—> (1 8), 
kR=1 


papeH eqHHuue. 


Jaa xapakrepucTuyeckoh yuku fa(t) cyMMbl S, cipaBeqMBbl CaeqyK if 
WHe sIeMMbBI. i. 


Jlemma 1**. Ecau eoinoanenot ycaosun I—III, mo npu |\t|<n'le 
rt a MS, 4 
falg,) = ex0[—-p +a] +B ie Patio) + 
1 = a 2 | | 
+ oe HET +] EP exp [— 51000), q 


ede P;, (it) — mnoeounen om it cmenexu 3k. Koagb@uyuermet mnozounens 
OelicmeumeAbHbl, 3a6UCAM OM N, HO pasHOMePHO Oepanu4eHel no n. | 
Silecb M B JlaJibHelwieM KOHCTaHTa B cHMBOvIe O(1) 3aBHcuT TOMbKO OT si 


* Ycnosne II Beimonuaetcs, ecu, Hampumep, DX, 2C,>0 (2). 

ad ea cnpaBeAIMBa, ecH ycnoBune | 3aMeHHTb ycOBHeM, 4TO KOspduuNeHT Mp 
HesbHocTH a\”” >8>0, mpnyem Bennunnpl X, MOryT ObiTb sOObIMH 1, -#3MepuMBIM |i 
dynkuuamu (onpegenenne a(") y YU), CM. B (3)). | 
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JiemMa 2. Ecau évinoaneno ycaoeua I, IV, mo 


in(z-) | dt = 0(—yR). (2) 


nle<|t|<mBp 
V3 paBeHcTBa 
BaP {Sn = m} = 5 \ fa(z- =) exp [it -5-|dt + 
It}<n'le 


+e | til} ~) exp | —it | dt 


n'le<|t|<mBpy 


Teopema. I7pu ycaoeuax I—IV umeem mecmo pas3nonxenue 


s—3 


Bae {on =I} = 2 ham) Sa sPrl—z Fe) 8 (nm) +0 (55 i) 


l 2 f= MS, d 
pe g(x)= oH exp |- + | Lam = —,—+_ Pr (— z) g(x) osHaxaem, 


n 


6 mHoeounene P; (it) cmenenu (it)’ s3amenatomcA é6olparnceHuAmU 


dx” 
SameuanHue. Coornomenue 
pINOJHACTCH PaBHOMepHO TO BCeM /m HM B Cayuae, [ecu ycnoBue III same- 
WMTb Oovlee CaObIM YCJIOBHeM: 

8 
Illa. Cymecrsyior paBHomepHo orpanuuenupie M|X,|?*°, 8>0. 


JienuHrpamcKuh focymapcTBeHHbit yHHBepCcuTeT Tloctynus10 
um. A. A. )Kjanosa 8 XII 1956 


UATHPOBAHHAA JIATEPATYPA 


1p. JI. Lo6pymun, Teopua sepostuoctei uv ee mpumenenua, Ne 1 (1956). 
Hb. B. THegeuxko, A. a Koamoropos, IIpenenbupe pacnpeseieHHA Wn CyMM 
4e3aBUCHMbIX clyualnbix BeHYHH, 1949. 
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Jloxrnagn Akayemunu Hayk CGGe 
1957. Tom 115, Ne 5 


MATEMATHRY 
M. K. ®ATE 


MHTEFPAJIbHbIE MPEACTABJIEHUA ONEPATOPHO-AHAJIHTHUECKHE 
®YHKUMA OJHOM HESABHCHMOM NEPEMEHHOM 


(I1pedcmaeaeno axademuxom B. H. Cmupxoeoim 18 III 1957) 
Ilyctp 


d™ a 
= 6 +74.) 5 ate - +i 0 (*) | 


OObIKHOBeHHbIM JHHEHHBIN YuddepeHunasbHbIM oONepaTop Cc HempepbIBHBINE 
KOMMVJI€KCHbIMH (B Ya@CTHOCTH, JeHCTBHTeJIbHbIMH) KOSPPMUKEHTaMH, 3a,aB: 
HbIMH Ha HHTepBasie (a, b) (—co mM a<b< + ov) elcTBUTeEMbHOK YMCOBUR 
NpsMo#H; 


i, 


S ee ( 


onepatTop c Kosd@uuveHTaMH, aHaJIHTHYeCKHMH B OOIaCTH G KOMIICKCHUE 
MVIOCKOCTH W. q 

B 3amerTKe (!) 6bliO NOCTpoOeHO TOMOMOrHYecKoOe KOJbUO Ay,x, CyHKUA 
Kak lan H3 KOTOPbIX ABJIACTCA ONe€paTOPHO-aHaJIMTHYeCKOH OTHOCHTEJIbHO 210 
(cBoefi) OKpeCTHOCTH HeEKOTOPOH (Npou3sBOMbHOH, HO PHKCHPOBaHHOH) TOUR 
X)€(a, 6), a TakxKe OblIO yKa3aHO, YTO COOTBETCTBYIONee KOMbLO Ayo, Ady 
onepatopa M ectb, KaK COBOKYMHOCTb, NpOcTO MHOKeCcTBO Aw, PyHKUHP 
aHaIHTHYeECKHX B OKPeCTHOCTH TOUKH Wo. Ha ocHoBe 93T0ro G6bina WOKa3zarp 
SKBUBaJICHTHOCTb BCe€X OObIKHOBeCHHbIX ONepaTOpOB paBHoro nopsyKa (Kipp 
Bua (1), Tak WH Bua (2)): Sb NocTpoeHO NpecOpasoBaHHe OAHNOro OneparToyf 
L 8B gapyroh, T. e. Takoe npeo6pa3soBanne 7, KoTOpoe: |) H30mopdHO OT), 
OpaxaeT OMHO KOVIbUO Az,x, Ha Apyroe; 2) nepepoguT L B cooTBeTcTByIOUUIe 
Apyroh oneparop. 

B nacrosuleh 3aMeTKe CTPOHTCA HHTerpabHaa cbopMa npeoOpasopaHis 
T = Tym,w, 1.x, (B 9TOM cCMbicCe) Onepatopa M B onepatop L—no cxemih 
vAymeh ot paGot PK. Jlenpcapta (?) u A. A. Tlopsnepa (%), mocsaneHHE 
onepaTopam BToporo nopsgKa. Takum O6pasom, ecaKan d@ynKyua g(x)EALB 
ne C= We tis 6 OKPeCmHOCMU Xo, NOAYYAeEM UNMeeparvHoe npewm 
cmaenenue g(x) = Tf (w) wepes gynkyuto f(w), ananumuueckyto 6 oK pect 
HOCMU Wy. B ae 9TOH CXEMbI JI@KUT TeOpun sagauH Kowmn Aaa ypasBHls 
HHA B YaCTHbIX NpOH3BOHbIX . 


MF (w, x) = LF (w, x), ( 


KOTOPOe HY KHO PeluHTb MPH HavaJIbHbIX 3HAYeEHHAX 


n—1 ) 
F (w, %0) = fo(@), 4 SE | = fa (w), ( 


aHaJIMTMYeCKHX B OOsiacTH G. | 

§ 1. JIokanbHoe HHTerpanbuoe TpeqcTaB enue. Ucnompsyi 
Pe3yJIbTaTbI 3aMeTKH (1), MOXHO MOMYYHTb CeLYIOWly!o Teopemy: 
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| Teopema 1. /Tpu xasdom w&G pewenue F (w, x) sadauu (3), (4) 
Peyecmsyem @ KomnaeKcno-Oeticmeumentnom yuaundpe LI (\w—wy|< a, 
i—Xo|<B) u moscem Ovime npedcmaereno 6 eude cyMMbt OeoliHo2d pada 


Fw, x)= Dy Ds au,mBn (@s Wo) fin (%s %0); (5) 


L= 


He {Zu (W, W)}o ecmo M-6asuc @ mouke Wo; {fm(X, X)}o ecmo L-6a3uc 'e 
WOUKE Xo U KOagdquyuenmol yOoeaemeopsiom nHepacencmeam 


[ym | < CLCz ptm! (6) 


memecex th, Mh =='D, 14 234 40"; 

Pag (5) cxogutca a6comoTHO HM paBHoMepHo RuyTpH LZ fw jonycKaer 
ouNeHHOe NpuMeHeHHe ONepaTopoB (d°/dw*)M”, (0'/dx') L’ (p, r= 0, 1,... 
..N—1; x%,g=0,1,2,...) B s6om nopagke. Orcioga u u3 (6) MOXKHO 
OMYUHTb CyIeEAYICWIHH pesy.ibTaT: 
| Teopema 2. ®ynxyua F (w, x) npedoidytueti meopemoi u ee (0°/dw°) M*- 
Opasol (6 <n—1) npu sakpenaexHom w AbAAIOMCA L-aHaAumuYecKUMU No 
f) (6 okpecmuocmu |x — xy|< 8). 

§| Sadukcupyem @,€G, paccmoTpHM HexkoTopy1o (pyHKunto f (w)€ A», u 
faijem pewmenue F (w, x)= F,(w, x) 3agaun (3), (4) npn fex(w) =f (a), 
i|,(w) =0 (s=0, 1,...,n—1; sk). Dynkunu 


i} 


rl 
4 


i . 3 
Cyk (X) = Cunte,n (*) = 5 


& 


ees 
ee 

— MF (w,"x) lonw, 
WwW 
iu = xn +) OynyT Torga L-aHanHTHYeCKHMH B OKPeCTHOCTH Xp, T. e. IpH- 
ay @K aWIMMHM KOVJIbLLY Az.x,. THM ONpeLevinloTcA ONepaTOph! Ty pf (W)=Cy,n(X) 
he Pai 2,..>5 c= 0, 1,5..,2— 1), mpecdpasyiouue Aye, B Ans, H 
POCTaBJinIollHe MaTpHuy T C oo CTpOKaMH H 7 CTONOWAMH, 3JIEMCHTbI KOTO- 
DOH MOA AelicTBHemM ONnepaTopa M cnpaBa uu L cepa CABHralwoTCcA BHH3 Ha 
2 CTpOK, T. e. BOOOLIe: 


Ton = YS EN y= T xn-te,k aie (7) 


B cusy (7) Matpuua T ecTecTBeHHO pa3sOHBaeTCA Ha KBafpaTHble KJIeTKH 


o, 7 y,... (CBepxy BHH3) NO nXn ONepaTOpoB B KaxO KueTKe. 
ConocTaBuina CBOKCTBa OnepaTOpoB 7, (p¢,k =0, 1,...,2— 1) BepxHer 


\KneTKH T,) co cBolicTBaMH onepatopa T = TM,»,:L,x,, (WOCTpoeHHoro B (?), 
INpuXOHM K CVIeyIOWIEMY OCHOBHOMY Ppe3yVJlbTaTy: é, 

Teopema 38. Cured Top t+... + Tn—i1n-1 KAemKu Ty coenadaem c npe- 
ob6pascéanuem T, uszomopq@Ho omobpasicarwum KoAoyO Ay,w, HA KOAoYO AL, x, 
u nepecodnwuum onepamop M @e onepamop L. 

TakuM oOO6pa30M, MonyyeHO sOKaJbHOe «KHHTerpabHOe» TpeycTaBseHve 
g(x) =Tf(w) L-ananutuyeckux dbyHkunh g(x), ABJAIOWeeCA HHTErpasIbHbIM 
JHIUb B TOM CMBICJe, YTO OHO COCTABJIEHO M3 PeLWCHHH («HHTerpaviOB») 3ayayH - 
Kou (3), (4). 

§ 2. O6MacTbh 3aBHCHMOCTH HHTerpasbHOoro NpegctTaBuse- 
Hus. IIpHmMeHaa cnoco6 yBewHYeHHA YHC/Ia He€3aBHCHMbIX TepeMeHHbIX (°) kK 
pewennio 3agaun (3), (4), B YaCTHOCTH, MPH NOcTpoeHuwH kKaxjOH dyHKuAH 


* 3a BO3MOXKHbIM HCKIO“eHHeM B= m=O; 3fecb C, nu C2,—HeKOTOpble NOCTOAHHBIe; 
MOXKHO CuHTATb C; = Co. 

** Bo STHX COOTHOIICHHAX, MNO-BHAMMOMY, 3€J102KeHbI OCHOBbI WIA pacnpocTpanenua Ha 
Onepatopp (1)_TeopHH onepaTopoB oGoGmjeHHOrO CABura Jlenpcapta (?) — Jleputana (4). 
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F,(w, x), mouyyaem L-ananuTayeckoe mpoyomKenve sTHx dyHkuMi (m0 4) 
v Tem cambim L-aHasuTHYecKoe MpofounKeHve MpefcTaBnenua g(x) = Tf (w) 

Teopema 4. Ecau [(w) pecyaapua 6 Kpyee |W —W)|<_R, mo dynkyu 
g(x) =Tf(w) Oonycxaem L-aHanumuueckoe npodoascenue * 6 uUxNmepea| 
(X» — R, % + R) 1 G, 4). 

B cayuae JocrarouHorsmaqkux Koappulventos onepatopa L, mpumeHaa 
Kako dyHkunn F; (w, x) o6o6ueHHy10 opmywry Pumana (cm. (°), § 3), Mc), 
JIYYaeM CNELYIOULYIO HHTerpasbHyt0 (B OObIYHOM CMbICJIe) POpMy NpeAcTaBJeHH |= 
g(x) = Tf (w): : 4 

Teopema 5. Ecau xancdoi Koadbduyuenm p,(x) onepamopa L xenpele 


poleno Ougpepenyupyem k pas (k=0,1,...,2—1), mo 


g(x) =Tf (w) = >\\---| K, (wo, x5 t,) F (0,1) dtr, d 
I 


Q7 


3yecb vid KpaTKocTH yepe3 7 OOO3HAYeHO TIPOM3BO.1bHOe HelycToe couEd 
TaHHe (MOJMHOXKeCTBO) YHCeM ip <Ciy<C...<Cém M3 MHOxecTBa 1, 2,..., 70 
>) pacnpocrpanena wa Bce 3TH couetaHua; K,(w, x; t) ecrb nuHeHHaa KON 
OuHalNA MpOH3BOJHbIX 


ae as } 
Fist Dizuaedign Oe 
oT (byHkuHH Pumana v(w, x; t)=v(w, x; ty,...,tn), MpHyemM COBOKYMHOCT 


MHJeCKCOB 3; <. 39<....< 35 mpoOeraet / H R+s<m; BpBeyenue ¢t; BMeCT 
t B KayecTBe apryMeHTa OOO3HayaeT, 4TO TMepeMeHHbie ft; C HOMepaMH i Ei 
MOJIOXKEHbI PaBHbIMH HYJO; KOSPPHUMeHTbI STMX JIMHEHHbIX KOMOHHALM 


K,(-++) CyTb peryApHble PyYHKUMU OT W; Wo,7 = Wot > tje;**, rye e;= 1,..88 

igs 
.++;€,—BCe KOPHH fN- creneHH 43 1; HaKOHell, OOacTb HHTerpalnu YQ, ecT 
m-MepHaax rpaHb (ft; =O mpu i¢€/), coorsercTByromaa J, CHMMeKCiIe 


(t) >0,...,t, >0,t,+...+t,=|x—x |) B n-MepHomM mpocTpaHcTBe xafy 
PakTepHCTHYeCKHX TepeMeHHbIX 1f,,...,¢n; MPH HMHTerpHpOBaHHu OHA UIP 
Ne€peMeHHbIX, HalipHMep ¢;,, UCKMOUaeTCA, MH Tora dt;, eCTb COKpallleHHO ft 


OOO3HaveHHe TIPOHSBefeHHA BCeX JudppepenunasoB dt;,,..., dt;_,. Kpome dt;,.} 
Heuuterpanbupit wien cbopmMyul (8) coorsercTBylomlua m=O ***, papell 


Wotx—X, ey, 


exp{t |g, do +4lp,,Wahi@+x—x). Qf 


W, os 


IIpu mpocrettiuem onepatope M :=d"/dw" KospuunentTh MHeHHEIX KOM 
OuHauni K,(---) MoryT ObITb BbINHCeHbI JO KOHUa B Buse (yHKUNH O'} 
KOPHeH &,...,&, H OT 3HaueHHH p) (v%) (v=O0, 1,...,k; R= 1,2,...,2— 1)] 
Tlonyuatouasca oOnlaa tbopMy.sia, KOTOpy!O MBI He BBbINHCbIBAaeM 3a HefocTaTy 
KOM MecTa, NpH N=2, w=O0, % =0, L=d?/dx? + q(x) nocne 3ameHbe 
Me€peMeHHOH HHTePPpHpOBaHHA CoBiayaeT c Popmywol (4) samerku A. IL. Batol 
xa (°). pa n=3, wm =0, x =0, L = d3/dx? + p(x) d/dx + q(x) nonyuuMe 


* EqunctBenuoe mo Teopeme 6 (2), 

** TInoc npu x >>Xq, MHHYC Mpa x < Xp. ; 
_ *** Kasganocb Obl, 4TO TAKHX WICHOB JOMKHO ObITh n, COOTBeETCTBEHHO 3HayeHHANs 
ig=1,2,...,n; HO BCe OHH paBHbI HYJO, 3a HCKMO¥eHHeM OMHOrO, COOTBeTCTBYIOMerCc} 
ig = 1 u paBuoro (9); sro cBaA3aHO c TeM, 4TO e, = 1. | 
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. 1x] 
g(x) = F(x) + \ Ke (xs t)f Ce lat +20(/¥|— dt + 


+ | Kes F(t lat +e (x|— fy) dt + 
|x| |x|—s 


+ \ds | Kas (xis, tf (elas tet te0(/x/—s—2))dé. (10) 


oe 


he el, See bees, fg = &; K(x; t)=Ou(x; ty, fy, O)/Ot, mpu 


Meet, to = |x| — ts Kg (x; J) = 00(x; 13,0, f5)/Ofs. upn..ty=t,, tp ==|%|— bs 
Wes, b) =0'0 (X21, fo; f5)/Ols0t, + P(O)U MPH 1,==S, t=, tp = 1X) — 
s—t. 3yecb dyHkunaA PuMana v= v(x; t,,to, t3) He 3aBHCHT OT W HB 
Jy ee CHMMeTpHH 0 fy, ty, ts (yHKuHH K,(x; t) uw K(x; t) paBHbl Mexay 
p6o10. Takum OOpa3omM, B Cyulyuae n = 3 MOMKHO CKa3aTb, YTO HHTerpavbl B 
TerpaJIbHOM MpesctaBseHHH L-anasIMTHYeCKHX (byHKUMK OepyTcA moO Tpe- 
TOJIbHHKY C BeplHHaMH Xe, =X, X€g, X€g HA KOMMVJICKCHOM MJIOCKOCTH Ww, 
(0 AByM ero cTOpoHaM c OOmleH BepmiMHOH x uM «nO BeplIMHey x. 


UepHoBuukui Tlocrynuso 
TocyapcTBeHHbIH yHHBepCcHTeT 15 I} 1957 
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Moxnaygn Arkagemun nwayr CCCP i 
4957. Tom 115, Ne 5 


MATEMATHK \& 


JI. 7]. PAATEEB 


O BbIPA)KEHHHM JIA CJIEMA PASHOCTH ABYX CHHIYJIAPHBIX {i 
AM®PEPEHUMAJIbHbIX ONEPATOPOB THIA WTYPMA—JINYBUJIS 


(ITpedcmaeaexo axademuxom B. H. Cmupxoeoim I III 1957) 


VU. M. Tenscbang nu B. M. Jlesutan (1) uccaeqoBasiM Bompoc O BbIpaxKeHHlle 
clea [Id pasHOCTH ABYX perysApHbIxX onepatopos Tuna Lrypma—JIuysuanale 
B paccMoTpeHHOM HMM CJIy¥ae 06a ONepaTOpa HMeIOT AHCKPeTHbIN cneKTpH 
Ojuako B KBaHTOBOH TeOpHH MoviaA (7) BOSHHKaeT BOMPOC O KOHEYHOCTH cuIea i 
pasHocTH JBYX ONepaTOpoB, KaxK{blii H3 KOTOPbIX MMeeT HeMpepbiBHbI! 
cnekTp. B HacToslleH paOoTe STOT BOMpoc paccMaTpHBaeTcA Ha NpocTeHiuer: 
mpumMepe AByx onepaTopos Tuna Ilrypma—JIuysuana Ha uHTepBase (0, co)p 
TlonyyeHuble yCOBHA H BbIpaxKeHHe AVIA Clefa COBMaatoT C MOViyYeHHbIMHe: 
B paoote (2). 

1. Mpr 6yqem paccmaTpuBaTb AudpdepeHWUuabHble ONepaTOpb! Tuna 


Ly=—y"+q(x)y, y(0)=0. (ih 
Ecau \ x19 (x) |dx<00, TO onepatop L uMmeeT HempepbIBHBIM cnekTp HAP 


9 | 
nomyoch O<A< co MW KOHEUHOE YHCIO OTPHLaTeMbHbIX COGCTBEHHbIX 3Haye lp 


HHH 4 = — x?, Cnektpambuaa dyHkuna E, np }>O0 saBasetca uHTerpaub ih 
HbIM OllepaTopoM c sAqpom O (x, y, A), KoTOpoe uMeeT poH3BOAHy!O NO do 
d c 
A 8 (* y, k)'= a(x, d).o(y, d), (2) 


rye @(x, 4) — HOpMupoBaHHbie Ha 5(A—A’) co6cTBeHHble PyHKUnA Henpe-fP 
PbIBHOrO cneKkTpa. OHH TO/bKO MHOMKUTeMEM OTAMYAIOTCA OT peuleHult — (x, Rk 
ypaBHeHHa 


9" (x, k) + keg (x, k) = g(x) 9 (x, R); 
(0,8) =0; 9'(0, 8) =15 Gi 
kR=Vh; —w<k<ov; 
pH X—>0co (x, k) umeeT acumnToTuKy (3): 


C(x R) == AO) sin (kx — 1 (h)) +o(l). 


Syecb A(R) u 4(k) — Moxymb Hw aprymeHT cbynKuuu M (k): 


M(k)=1 +{ eikg (x) 0 (x, k) dx; 
n(—k) =— (Rk); A(—k) = A(R). 


in emma 1. “Ecau q(x) umeem Oee nenpepoienble unmeepupyemple npo- 


hoOHele, mo umeem mecmo ouexKa npu kR—>oo: 


M (k) = 1 ee, q(t) dt + 7454 (0) — sx [| 90a") +0(4). (6) 


0 
| JlemmMa 2. Ecau | Xx? |q(x)|dx<c0o, mo dyxkyua x(k) menpepoleno 


pbepenuyupyema. eae mozo, npu amom ycaoeuu morcHO Oudpepexnyupo- 
6 no k acumnmomuueckue gdopmyran muna (4). Tak, Oaa pewexnun 


k= aw? (x, k) cnpasedausa credyiowan oyeHKa: 
b (x, B) = So(x, 8) = (x — 4 (h)) cos (kx — 4(4)) 4 0(1)- (7) 
_Jlemma 3. Hmeem mecmo healer an 


Lee) 

a aA 8 : 
In A(t)=— P\ 5 ds +S) (0<k< 0). (8) 
0 
Meco unoeKc P o3sHauaem, 4umo UNMeepanr NnoHUmaemcA B CmoIcAae Kowu; 
-x2— OucKpemHole coOcmeenHole 3Hauenun. 
9, PaccMoTpHM Tenepb fBa OnepaTopa c MoTeHUMamaMu q,(Xx) HW q2(X), 
O3HaUMB HX, cooTBeTcTBeHHO, L, u Ly. 
OnpejemHM cneq pasHoctu L,—L, ca2qyiouluM paBeHCTBOM: 


5 
W) 


R 
Sp (Li—L:) == lim \ da [Sp (Es? — EP) = 


1 0 | R N 
| \ hd Sp(E® — £2) + EPH Ae [|r (x, 2) 2 — Jor (x, 0) dx) dhe 


Jlerko BHJeTb, 4TO 
0 
( E‘ 
\ kdSp(Eo = £?) = — ep y 0, 
—00 I=1 
Safimemca BBIUMCJIEHHeM OCHOBHOH yacTH caeqa. Ilepetizem kK mepemMeHHon 
=3 V2. Torga BTOpoli wWieH B BbIPaxKeHHH Jia Ceqa OyeT HMeTb BUY 


N 
lim = Vea | [vi (x, &) — 43 (x, A] dx), 
0 

e b(x, k) = \epoty, .) — peulenue ypaBnenua (3), uMerollee acumnTOTHKY 
x, k) = sin(kx —%(k)) +0(1). C nomoubio guppepenunabuoro ypaBHeHHA 
a v(x, k) H oueHoK THNa (4) HM (7) HeTpyQHO NoWy4HTb, ITO 

( 1 Ls ah ale 

\ (x, Ady = > N— Sab) + 3, 8in (22N — (2) +0(1). 

0 
Tlocne WHTerpupoBaHua 110 k B KOHEYHIX Mpefeax MW Tepexofa K Mpe- 
ley npH N-—->oo MbI NowyuHM 


© R 
2) #[) we, ale) ae] de = — | ae lm — a = 


R (11 (R) — ta (R)) dk 


Te oo] 


= +R? (m(R)—m (R) +S 
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_ Jlorapupmupysa ouenxy (6) aaa M(k), nomyumM oleHKH 7 | 


1(8) =$e\ a(at + 0() 
In A(k) = 7459(0) + O(z)- q | 


Y 1 A | 
Ec [91 (x) — qo (x)] dx = 0, To 4 (Rk) — qe (k) = 0 (73). Tlostomy M q 
MO?KEM nepeiiru K Bpene AY pu Rates HB Pea ante ts TOJTyYHM 


| 

Sp (Li — L,) = — by nin? nes xP Zi (tu (#) 7 (b)) dee 

0 7s 

3. HerpygHo Tenepb NO/IYuHTb AA Culeqa BbIpakeHHe, aHanOrM4yHoe mmc| 
myyeHHomy Tevbcpangjom u JlesuTaHoM. C OHOM CTOPOHbI, BCJeACTBEE 
OLWeCHKH 7, (k) — H2(k) = O(1/k2) MoxKHO NOKa3aTb, 4TO 


lim wP| sy OO) gs = —\ s(n (s) — 72(s)) ds, 


k+ co 


0 
yy, pe uciawa canes youruipan oe (8), NoswyuHM 


aS (? Ss (2)? ah s (ny (S) — ie (s)) ds = — lim A (In A, (4) — In A,(k) 
i= i. R+ co | 

C Apyrof cTopoubl, H3 acHMnTOTHYeCcKOH dopmys (9) gaa In A (AB 
caeqyer 


lim B® (In A, () — In Ay (R)) = (gs (0) — 92 (0). 


OKOHYAaTeJIbHO NOTYYaeM JIA Cea PasHOCTH L,—L, BbIp axkKeHHE 


Sp (Li — La) = — Dy ef + Dy? + 
l=1 l=1 


2 1 | 

+ =| k(n (®) — 1 (6) de = — | (11 (0) — 42 (0). (11) 

0 i 

Sta (opMyia HW ABAAeTCH aHasOoroM cooTBeTcTBy1oMlelt dopmysmn Tenbany lt 
wu Jlepurana. | 
4, Popmysa (11) Hamu nomyyeHa MpH BeCcbMa CHJIbHbIX OrpaHHUeHUAX HW 
MNOTeHUMaJIbI g,(X), A WMCHHO, q, (x) JOVDKHBI ObITh ABaxKAbl HelpepbIBHy 


fos} 
Auppepenunpyempl vu \ (1 + x*)| g,(x)|dx<0o. Ognaxo c nomompio mpell 
0 | 
AebHOrO Tepexofla 9TH OFpaHHYeHHA MOXKHO CHATb. TouHee, HMeeT MecTile 
cvieyIoulan Teopema: ! 
Teopema l. Ecau eoinoansiomca ycaoeus: 
fos} 
a) \ 410, (%) (Gx aGeont = 1h: 
0 
6) g(x) = qi (Xx) — da (x) Nenpepeiena @ oKpecmHocmu x = 0; 
co 
B) \é (x) dx<=0 
mo WES pasHocmu onepamopoe Ly u Ly, KoneweH u umeem mecmo eelpaoce'k 


Hue n( Ad yz 
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| 5. B paccmorpeHiiom Blue cayyae onepaToppl MMemH mpocToti cHeKTp. 
yuaH KOHeYHOKpaTHOrO cleKTpa MOxeT OBITh paccMOTpeH Ha Ipumepe 
‘PpaTOpOB B TpocTpaHcTee BekTop-byHkuHh c NV koMNOHeHTaMU 


Ly=—y'+Q(x)y, y(0)=0. 


} Cb Q(x)—BellecTBeHHad CHMMeTpHuHad MaTpHia-pyHkuua. Ecan 
IQ (x) || dx <Coo, rye || Q (x) || — no_xoqamum o6pa3om BpIGpaHHas HOpMa, 


3TOT OmepaTop umeer AN-KpaTHblit HenpepsIBHBI cneKTp ua MOJiyOCu 
Ch < 00 HM KOHeEYHOe UYHCIO OTPHaTebHAIX COOCTBeEHHbIX 3HaUeHHH KO- 
HHOH KpaTHocTH. CnekTpajbHad (pyHkuua E, sBuasdeTca MHTerpabHbIM 
paTOopoM ¢ MaTpHuHbim sypom O(x, y, A), KoTOopoe npH ASO umeet 
OM3BOJ\HYIO 


dO(xy ys A) 
dr == T(x, VAY (y, Vd)’, 


(x, k) — MaTpuiia — pemlenne ypaBHeHHa 
Wilt) Ake sy B) = Q(x) ¥ (x, 2); 9 (V0, 2) =0, (12) 


ropaA IIpH X—>MO WMECT aCHMUTOTHKV 
W (x, k) = > {el — eS (b)} + 0(1). (13) 


ecb / —eyWHHUHad MaTpuua; S(k)— Tak HaspIBaemaa S-MaTpyya onepa- 
pa L (8TO YHHTapHad CMMMCTPHUHAH MaTpHila-cpyHKWMA, OHOSHAUHO 
WPETeNAeMaA MOTeHWHaJIOM Q(x) (*)). 

| Anasor Teopempr | faa sTOrO CyYaH MOXKHO CCPOPMYMPOBaTb cweMyio- 
iM oOpa3om: 

coPeMma 2. Ecau 6oinoansromca YCAaoeusn: 


a) § xc Witte 2 eo) PLES: 


; (x) = Q1 (x) — Qs (x) NenpepoleHa 6 OKpecmHocmU KYA, 


Tr G (x) dx =0, ede TrG(x) —caed mampuye G (x), 


Basviocmé onepamopoe Ly u Ly, umeem Kone4nolli cred, Komopolli ébipa- 
wemcna CAeOyrolumM OO pasom: 
ny Ng 
2 2)4.(2)+ 
Sp (Ly — Le) = — D) mx? + Dd) mente? + 
1=1 


l=1 


+-<-\ e(Indet S; — In det S,) de =—4-(TrQ0)—TrQ (0). (14) 


2Cb Mm; — KPAaMHOCMb CoomeemcmeyiolUX COOCMB6EHHOLX SHAYeHUL, 
Axstop BeIpakaeT 6naroqapHocTb mpodp. O. A. JlayboxeHckol 3a HHTepec, 
OABJICHHbIM K STOM paoore. 


JienuurpamcKu TocyfapcTBeHHBIH yHHBepCHTeT Iloctynus0 
um. A. A. ?KjaHopa 20 II 1957 
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Jloxnanw AxkanemMuun nayx CCCP 
41957. Tom 115, Ne 5 


Tr HIIPOMEX AHHK\ 


3. H. AHAPHAHKHH u O. C. PbIDKOB 


PACIMPOCTPAHEHNME TEMJIOBOHM BOJIHbI, BJIH3KOM 
K CbEPMYUECKON 


(ITpedcmaeaexo axademuxom M. A. Jlaepenmoceoim 15 III 1957) 


ABToMofesbHad 3aaua O paciipocTpaHeHuH Tela pH TelonpoBoAHocie 
3aBUCALeH OT TeMMepaTypbl, BMepBble Obia pelwieHa HW. B. SeabqoBnyemye 
A.C. Komnaueliuem (*). [IpaMenutesbHo K TeOpu PUusbTpaluH rasa B NOpucTm 
cpefle aBTOMOJlebHble pelleHHA ypaBHeHHA, aHaOrM4Horo ypaBHeHHto Tel 
MIpOBOAHOCTH, HesaBHCHMo oT paOoTbl (7), MoApoOuo uccegoBan T. VW. Bape 
Onerr (). | 

IIpeactapaseT uHTepec cmyyal, Korfla PopMa BOJIHbI Malo oTM4aeTCA ME 
ccbepHuecKol, a 3aKOH paclipocTpaHeHuA Tella OH30K K aBTOMOJeJIbHOME 

Ilyctb B HauaJibHbI MOMeHT BpeMeHH B MaJIOM OObeMe (TOUKe) BbI,eHIICH 
KOJMYeCTBO Tera Q. PaccMoTpHM TeNJIOBy!O BOJIHY Ip cTeleHHOH 3aBH 
MocTH KoaS(ppHUMeHTa TeMJONpOBOAHOCTH OT TeMMepaTypbl, pacnpocTpanseE: 
lyioca B HNoOKoAlelica cpefle MepeMeHHoH muoTHocru. Byfem cunTaTb, "Ee 
TWIOTHOCTb MaJlO OTIMYaeTCA OT MOCTOAHHOM, a HavasbHad TeMUeparypa cp 
paBHa HYyJI0. | 

YpaBHeHve MpHToKa Tella B cibepHuecKoH cHcTeMe KOOpHHaT 3a'y 
WWeTCA Tak: 

pot or one 1, or ctg@ aT" 4 eens 
CK oF = oF ae Or nee paneer yecre r2 00 1 are Og?” 


. pe 
rye C= 9,%k /%) — MOCTOAHHAA; x =x 9TH & — KOSPPHUMeHTHI TenION] Ml 
BOJHOCTH HM TeMJIOCMKOCTH; Po (7, 9, 0) = Ro,; 09 HW p,— HavasbHad u xapp 


TepHad NOTHOCTH. (Ec TenOeMKOCTb 3aBHCHT OT TeMMepaTypbl =a], 
i 


BBOAA MepemenHuyio T’ = \ aoT° dT, cHoBa MomyuMM ypaBHenve Tura (1) (f 


0 
Sanvulem elle ycIOBHe COXpaHeHHA SHeEprun: 


or by rh 
Cr(k) = ao \ do\sin 0 dd \ RT r7dr'= Const. y 
AP . 5 e i 
0 a 


EcJIM MWIOTHOCTbh BCIOAy NocTOAHHAa, TO 3aylaya XapakTepusyerca Ton 
ABYMA KOHCTaHTaMH C M C, pasMePHOCTH KOTOPbIX BbIPaKaloTcA yepes [8 
[Glcetilgs 

|L}2 ? [ 
= [T][L]*®. Hs penwgun r,t,c u C mMoxHO O6pa30BaTb TOVIbKO OnHY (f 
pasMepHylo KOMOMHALLMIO ‘| 


MepHOcTH jMHbI;[L], Bpemenu [?] u Temmepatyppi [T]: [c] = 
ge el A 1 
& —rt 3k-1 (GC S= c8k-1 


MOSTOMY TaKax 3afada ABJIACTCH ABTOMOJeIbHOH. 
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| Ilpu nepemenHo mnorHoctu HeoOxofHMO yueCTb 3aBcHMOcTh pemenus 
mule OT yri0oB MH Bpemenn. TlonoxuM 


po= [1+ Dy Ds ¥2 (0, 9) rp)" ] = 


A n,m 


“f+ 3S SOO). 6 


¥™ (6, a) ~ | AnnPn (cos 8)cosme, m<0, 
BnamPn (cos8)sinme, m>0, 


1 depnueckve tbyHKunH; Anm, Bam — KOHCTAHTHI; t, = mor — XapakTepHoe 
ppema. Bpegem 6espasmepuyio Temmeparypy 

2 , t 

T = [eC [Ff (a) + (a, 8 @, ae) |: (4) 


peer 1(k—1) 
hoe ene nat i?) 


COOTBETCTBYeT aABTOMOJICJIBHOMY PeINeCHHIO, HO BBIYHMCJIAe€TCH HE B TOUKE a 


| JlwHeapusupyeM 3ajjayy, CYUHTaH BeMUMHbI, UPONOpuMOHabuble fy U 
lt/™)*, MaJIbIMH. B cuJTy JIMHEMHOCTH TeOpHH OCTaTOUHO HaliTH pelleHue, 
COOTBETCTBYICIIee OMHOM TapMOHHKe, H BOCMOJb30BATbCA TPHHIMMOM cynep- 
flosuunH. MoxHo pa3jeJIMTb TepeMeHHble B ypaBHeHHH JIA MaJIbIX BeJIMUHH, 
PCJIM WCKaTb pelueHve B BUe (°) 


t 


a(n, £)=(L) wmyn 9. (6) 


45 


B anvasiorwyHOM Buje OyeM HCKaTb H €g: 
e r t seam ; 
io=1tKim(R) Yee) (6) 


Pasyemia repeMeHHbIe HW MCHOmb3syA pellenve yaa f(y), NomyyuM JA 
“1 (n) <sMHelHOe OObIKHOBeHHOe juddepenunvalbHoe ypaBHeHue BTOporo 
NopayqKa 


a? H 8 — 6k dH 
ea) a ee 


4H fp [ SHAS) 6+ a(a41)|—aint I}= 
ai Seay Sa ae 

=a-11 [n(n + ag mya a a | Kim as 
2 or? f 
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B KavecrBe PpanwHUHBIX yCJOBHH JJId STOrO ypaBHeHHA MOXKHO UCTIOVJIE Gy 
-30BaTb TpeOoBaHve OGpallleHuA TeMMepaTypbl B HYJIb Ha (PpoHTe BOJIHbI Tt 
3aylaHHoMy 3akoHy. B pa6ore (1) MoKasbiBaeTcA, UTO Ha (ppoOHTe TeMVJIOBO |i 
BOJIHbI IIPOHSBOMbHOH (opMbl GespasMepHaa TeMIlepaTypa MpONOpUMOHaJIbH} 


(1 —4)"“-»., Orciona mpHxoquM K TakoMy ycuoBHIo ua H pH 4 'F 


H (m) = e9(1— 9) 11+ OL. Gi 


rye ¢) onpeemseTcA u3 ypaBHeHusa (7) MH paBHO: 
ME £9 Pp 


& 


[2+2 (6k—4)] K*,,41 bh aD 
os font Bossa 


IIpu BpimomHenuu (8) dusM4uecKMe TpeOoBaHHA PaBeHCTBa HyJO TeMMepas® 
TYpbl HW NOTOKA Telia Ha (PONTE BOJHbI YOBJETBOPAIOTCA ABTOMATHUCCKE®, 
Jina HaxoxK@HHA KOHKPeTHOPO pellleHHA MOXKHO BbIOpaTb TOUKY %,, OMSK YIM, 
K 4=1, onpenemmTd uz (8) u H(y,) u (dH /dy),_, M pellaTb saqadip. 
Komm. | | 

Pemenue ypasHenua (7) MoxkHO ucKaTb Kak cymMMy H = Kinnl) + Aah 
rye H, ynopsetsopaet (7) u (8) pu Kin =0. SHayeHwe KoncranTe! Ki 
onpeyeiseTcs H3 yCIOBHA OTCYTCTBUA MOTOKa Tella 10 sOOOMy HampaBsel 
HuIO B LeHTpe BomHEI. Ucnomb3ya (5), 9TO TpeOoBaHve 3allHIIeM T4K: , 


; dH i 
lim 7? —— = 0. ¢ 
pS Fa ( 


AcummToTuyeckoe pelleHve ypapHenua (7) 6e3 mpaBof yacru mpu y—>} 
MINeM B CTeNeHHOM Buse: 


H = 14" (Kam Ao + Ax) + 0 (4). (1) 
Ilocne moyctaHosKuH (10) B (7) HaxoqMM yBa KOpHA 8,9 = —1/, 48 
HY',+n(n+ 1). Tax xax B.<—1 npu n>0, To yenosue (9) qaeT: 


Kim = — A,/ Ay. (11) 


Orciofa culeqyeT, YTO (PPOHT BOWHLI B NepBOM MpHOMMKeHHUM He cosepxKul 
APyrux TrapMOHHK, KPOMe TOM, KOTOPaH BXOMMT B pa3ssOKeHve JIA MOTH 
Hoctu. (Bce Ki, = 0, Kpome / = n, q = mM, Tak Kak cooTpeTcTBywulue A;=0.— 
MockombKy BEIOOpoM Knm us ycmosua (11) mMoxHO H36aBUTECA OT GecKOlp 
HeYHO BOSpacTalollerO PelUeHHA B WeHTpe, TO JHHelHaA Teopua Jia Hae ll 
3ayjaud TpHMeHHMa BO BCeH OO/ACTH PacMpocTpaHeHHA TeNIOBOM BOWHEI. | 

OnpeyemM 3HaveHve _(k) 43 paccMoTpenus SaaHca Tena. 3amnitem (2 
B OespasmepHoM Bue, IpeneOperaad BesMYHHaMM BTOPOrO NOpaAyKa MawocTHe 
HalijleM: . 


1 2m id 


+(k) = 4n\ 2p dy i (4) | de\sin0 Yi" (0, ») do x 
0 0 0 


1 


x | nt [fn 4 HF 8p Kind ay. (15) 


0 


YeuOBue COxXpaHeHHaA 9Hepruu TpeGyeT, YTOOBI MpaBan YacTD (12) He 3a} 
Bucela OT BpemeHu. Cayuah }=n=0, (t/m)\=¢ COOTBETCTBYeT nmpocr| 
N€PpeHOPMMPOBKe (PpoHTa aBTOMOJeMbHOH BowHEI. Ilia Bcex n> 1 ycnoBul 


COXpaneHHA SHePrHMH BbIMOJHAeTCA B CHJY OpTOrOHabHocTH cibepuueckH)| 
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HkUMH. Ecmm n=m=0, To Tpe6opaHve coxpaHeHua 2Hepruu yOBVIeTBO- 
HeTCA TOJIbKO JI KOHKpeTHoro 3Hauenua K>): 
1 
| fn" + Hy) Pd 
a 
Koo = Sar SEE . (13) 
| (8) + Ho) 2? dn 
0 


Hoycrapasa f(y) B (12), Haliqem, uro 3HayeHuA (Rk) quia Halieli Hu aBTo- 
DAeIbHOU 3afad COBNajaloT HW OMHAKOBO Bbipaxkalorca uepe3 ramMa- 
VHKILMI0: 


t= [atts] TG) +e 09 


YcaOBHe COXpaHeHHA SHEPrHH NOsBONAeT OMpeeMTb Q mo KOOpAuHaTaM 
DJHbI B JaHHbId MOMeHT BpemMeHH. Muterpupya (6) no TesecHomy yrury, 
DY YAM: 


Q = 1 (R) pagel? ue | | ry sin 8 d0 do 


(sk—1)|(k—1) 
(15) 
Tv 
Ecum n=O, TO coorTpeTcTByiollad TapMoHHKa, onpefemseman wu3 (13), 
JoJDKHa ObITb HCKJIOYeHa B 9TOM BbIPAaKeHHH U3 Fy. 
AHaJIOrHUHO M3J10%KCHHOMY MOKHO JIMHeapH3HpOBaTb U Apyrve pemenua (?), 
JM3KMe€ K ABTOMOJe€bHbIM, H HaHTH culefyioulMe NpH6wmx*KeHHA. 


VucrutyT xuMHueCKOH (du3sHKH Tocrynuso 
Akajyemuu uaykK CCCP 4 III 1957 


WHTHPOBAHHAS JIMTEPATYPA 
3enpbgnoBbus, A.C. Komnaneed, Coopu., mocBam. 70-netuio A. ®. Mod- 
0 


He, M., 21. HW. Bapen6aart, Ilpaknagu. matem. u mex., 16, B. 1 (1952). 
#2. WM. AuaApuankuy, AH, 111, M3 (1956). 
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oraanp Akafwemuu nayx CCCP 
1957. Tom 115, Ne 5 


MATEMATHYECKAA ®H3HKA 
P. M. MYPA AH 


MAMIITOTHYECKHE ®OPMYJIbI JIA OBOBUIEHHbIX ®YHKILMA 
JIEKKAHPA H ®YHKIHWH FErTEHBAY3IPA 


(ITpedcmaeaeno axademuxom H. H. Bozoatbosem 18 III 1957) 


IIpH NOMOMLM MeTOya, H310x%KeHHOrTO B MOHOrpaduH (1), MOKHO HaliTH 
MITOTHYECKHE BbIPaKeHHA Jit OOOOMLEHHEIX PyHkunH Jlexanypa P7' (cos ¢), 
"(cos ¢), Pr (che) u Q7' (ch 9) np Gombumx sHayenusax / u (PUKCHPOBaHHBIX 
OTH BbIpamKeHHA CpaBeVIMBbI B IWHPOKOM HHTepBayie H3MeHEHHA 9, 
waCTHOCTH, B OTJIHMYHE OT COOTBETCTBYIOUIMX ACHMIMTOTHYeCKHX pa3viox*Ke- 
4, pHBeyeHubIX B (7), HavO6oubulad TOYHOCTb TowyyaeTcA Mp 3Haue- 
MAX ©, OJIM3KHX K HYUN. 

| CyllHocTtb MeTOJa 3aK.NWOUaeTCA B TOM, YTO HIeTCA pelwleHHe oOodmleH- 
pro nuddepenuvasbHOrO ypaBHeHua JlexaHypa B BHAe NpousBeyeHHA ABYX 
MOM3BOJIbHbIX (PyHKUWHH. B nowyuyHBWeMCA ypaBHeHHH MbI NpeHeOperaem 
janunHon, KOTOpan ObICTpO CTPeMHTCA K HyvwI0 pH yBewMyueHHH JL. STO 
H€T BO3MOXKHOCTb TOUHO OMPeevIHTb NPOHSBOVIbHbIe PYHKUHH. 

| Kak uspectHo, dyHkunu Pj’ (cose) u Qj (cos) noquMHAIOTCA Wuddpepex- 
HANbHOMY YPaBHeHHI0 


u” +etgeu’ + {L(+ 1) — abu =0. | (1) 


sin? © 


| Pewenue sToro ypaBHeHuaA OyfeM UCKaTb B Buse (*) 


u =f (2) (9), (2) 


ef u ¥—unen3zBecTHBle m@yHKuUHH. TIloycrapiad 9TO BbIpakeHHe MIA u 
qudepeniva/IbHoe ypaBHeHHe, TNOvyuYHM 


tH 4+ yerd+9—S]f+F[—S+eteey +24] =0 ©) 


e 
, a g m2 
tego ae aa sin? o 
ef | ee (4) 
(d+ 4/2)? 


IIpupapuupad Hysio cKOOKy up f’/%, HaxoqHuM 
1] 
99) = (ges) © (5) 


Tlomcrapnad HaliqeHHble 3HayeHusa Y MH ee MPOH3BOJHbIX B BbIpaxKeHHE «, 
YUM 


1 4 
(nt — 1a) 


vo +P cs 
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Orcioqa BHAHO TO ¢ OBICTpO cTpemuTcaA K Hywio Mpx />>m, a Ty 


o>0 e> SEA : 
TIpeneOperaa BesmuMHoli ¢ B ypaBHeHHH (3), MbI gegen AA onpeny 
jeHua (byHkunu f ypapHenve Beccena f’’ + C+ | + 1/5)? — =. j=0,8 


weHHe KOTOporO yJOOHO NpeCTaBHTb B Bue 


F (9) = Ad—m ((L + 7/2) 9) + BN—m ((f + */2) ¢) (_ 


rye Jim u N_m — 6ecceseBbl yHKUHH Nepporo H BToporo poyga; A u Boy 
NOCTOAHHbIe, Mosmexkamve ompefetenuio. Onpexenus A u B, naiyem. UCKhp 
MBI€ aCHMMTOTHYeCKHe (OpMyVIbI: 


PE (cos 2) = (L-+ 4a)" (sag) fm (Ul + 4a) 9) (| 

Qf (cos 9) = — (E+ 2)" (SE) Nm (E+ 2) 9). ( 
AuvaJlOrHdHO nosyuarorcs (opMyvIEl 1 
(ch) = (1 + Yo)" (<P) "Lm (E+ 4/2) 9); (a) 

Qi (che) = (— 1)"(1 + Ya)” i ce y" Km ((L + */2) 9), ap 


re J_m W Km— 6ecceseBbt (byHKUHH OT MHHMOrO apryMeHTa. IIpH BBIBO,— 
tbopmya (10) u (11) B TouHOM ypaBHeHHH MbI NpeHeOperau BeMMYHHOM 


1 4 
(m? — 1/4) (4 — Ee) 
C+ TAP 


of = 


IIpu m=0 dopmyunri (8), (9), (10) u (11) mepexogsat, coorsercrsenHo, 


Px (cos ¢) = (s2—)"Jo((l + 1/2) ¢); | 


Qu(cos ¢) = — -(<2-)" Mo (( + 4/2) 9); (1 


Pr(ch 9) = (sig) fod + 42) 9) ay 


Qu (ch #) = (Sg) "Koll +4) 9). ad, 


OTH copmy.bI NOJYYCHBI B pa6ote (*). 
{3 Bpipaxkenuli Juin ¢ mc’ ceqyeT, TO Ipy m=+}/, mpHOM KeHHb i 
paBeHCTBa TepexoAT B TOUHbIe. Hanpumep, us (8) mouyyaetcs (°) 


1 2 "le i 
Pi (cos @) = (sing) cos (+ 1) 93 (1p 

=F 1. 2 Is sin (1 + My ) ® | 
Py (cos 9) = (=) oe . (1 


AnaJOrHuHo HM OCTaJIbHBIe (pyHKWH Ske m==-+1/, BbIpaKarorcp 
yepes SuIEMeHTapHble (yHKUHH. 
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IIpu BbiBoxe He Jenaoch mpeqnonoxKenuA O Tom, uTo / — gelicrBuTenb- 
fe uucO. IlosToMy cmpaBeuBbl caefyloulMe acumnrToTuyeckue cbopMyvIbl 
fii Tak Ha3blBaeMbIX (PyHKIWH KOHyCa, KOTOPbI€e YacTO BCTpeyalwTcA B MaTe- 
iTH4ecKOH u3suke: 


‘ *}e 

P_si,4ia (COS 9) = (sks) I (h9); (18) 
i ary "le 

Q—ingin (COS 9) =— F-(=2—)" Io (ho) + (GE-)" Ko (09): (19) 

TI 
| Papen (ch 9) = (2) "Ja (9): (20) 

[if "le , 

Qu.tin (ch 9) = — > (—P—) "9 Qg). | (21) 


@Oyukunel, 61M3KO CTOAMeH K O6O6ueHHON (byHkunu Jlexangpa P7' (cos 9), 
BAeTCH (byHKuHA TerenOayapa Cj (cos¢), KoTopad Wid WeNbIX vy onpeye- 
§ferca Kak Kospuuuent mpu AY B pa3moxKeHHH (1 —2hcose+h?)-’ no 
b3pacTalollum creneHam 4. Kak uspectHo, dyHKuua TerenOayapa cpsa3aHa 
o6o6ujeHHOw dynkuHen Jlexanypa cooTHOWeHHeM 


y — Pev+/)T (V+ Ye) SiN eV) ==) 
Gi (cos ¢) SPs C0). s { 5) } Py a (cos 9). (22) 


Orcroja NOJYYaeTCA ACHMITOTHYCCKOC PaBeCHCTBO 


CY (cos °) es T2v+/0T(v + 1's) ( L+y \lb-v He ieee G ad " 9), (23) 


P(2v)P (2+ 1) “ sin” 
loropoe npu v= 1 nepexoguT, Kak HM CaeqOBaIO OKUaTb, B TOUHOe 


sin (/-+ 4 
C7 (cos 9) = ee (24) 
Mopmy.ty (23) MO*KHO YIpOCTHTb, ec elle pas BOCIOJb30BaTbCA ycui0- 
Buem 1 >> y: 


y l v—ls Va Vo 
Ci (cose) =(3-) Ter Gap Fete (E+ 9). (25) 


Jlerko yOequTbces, ro mpu v =1/, dopmysa (25) mepexoguT B (12). Bur- 
WCNeHUA, MpOBeJeHHbIe MPH MOMoniM TaOwHy (°), MOKasanH XOpOLlyio TOU- 
HocTtbh yxe mupH /=10. IlpuH mpakruyeckHxX BbIMHCICHHAX HY2KHO HMMECTb 
B BUY, 4TO 3feCb MPHHATHI ONpeseteHuA OOOOMEHHBIX PyHKuNH Jlexanypa, 
maHHbie To6couom (*). 

®opmyabi (8), (12), (18) u (25) mpegcraBaatoT YacTHbIM curyyal acHMITO- 
wuecKkoH (opMysbI Id rHnepreomerpHyeckok byHkmuH Taycca npu Oonbuiux 
BHaYeHHAX Napametpa A: 


4 P 
ae es sin?) = 


tr (226+ *) 


ae 2 Vo B—a 
(a 6 =) 2 sin? @ 2 
Renan 1 
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Jina BbIPOxKAeHHO runmepreomMerpuyeckoH dyHkuHH YuTtekepa M),,, (é| 
Np Oo/bWHX 3HAYeHHAX A CpaBefVIMBa aCHMITOTHYeCKaA (OpMyvia 


My, =T (2+ Ih V2 Jon (2/22). 


OneHky ocTaTOUHOrO yleHa BO Bcex (POPMyJIaX MO?KHO IOJIYYHTb Tp MOMOILL( 
MeToja JInyBudJuA — Crek0Ba. . 

CuvtTato CBOHM JO/ITOM BbIpasHTb OarofapHocTb mpod. A. A. CoKxosopy 3} 
PpykoBojcTBo pa6otoi. 


Mockoscku YrocyfapcTBeHHpIli YyHHBepCHTeT Tlocrynuno 
um. M. B. Jlomonocosa 12 1141957 


UHMTHPOBAHHAA JIMNTEPATYPA 


1. Usaunenko, A. CoKkxoaos, Kaaccuyeckaa teopua noma, M.—JI., 195] 
etp. 273. 2 E. B. To6coun, Teopua ccbepuueckHx H 9JIIMMCOHaIbHbIX PYHKUHES 
M.,; 1952, erp, 298. 3 A; Av Gokoaos, Bectn, MIY,iNs 4, 7761947). (on 4 Ae Ae 
KomoB, B. K. Kepumos, JAH, 108, N 4, 611 (1956) 5U. M. Pu xuk 
W.C. Tpagmtet xu, Ta6snup uyterpasos, cyMM u mpousBefenui, M.— JI., 1951, erp. 387 
5 Tables of Assuciated Functions, N. Y., 1954. 
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Moxnane Akanemun nayr CCCP 
1957. Tom 115, Ne 5 ; 


PHSHKA 
Akanemuk H. H. BOFOJIKOBOB, C. M. BHJIEHDKHM u A. A. JIOTYHOB 


JMCNEPCHOHHDIE COOTHOWEHHA B CJIYYAAX CJIABOrO 
B3AMMOJEMCTBHA 


iB Hacrosmlee BpeMaA OoubUI0e BHAMAHHe yeNAeTCA JUCIepCHOHHBIM COOT- 
@HHAM B CBA3H C BO3MOXKHOCTbIO 9KCICPHMEHTaJIbHO YCTAHOBUTb TaKHM 
aso (aKkT CYM[eCTBOBAHHA SJIEMeHTAapHOH AaMHbI. B cpasuc 3THM Mpeycras- 

RT MHTepec NpoanaNMSUpOBaTL, YTO LalOT 9TH COOTHOWEHHA B CJYYaAX Cwla- 
}0 B3aMMOJelicTBuA. PaccMOTpHM B KauecTBe MIpHMepa peakILHIo 


Pop p> il =, (1) 


OTOPOH, HapsAy co ci1aObIM B3aNMOJleHCTBHEM, HMEeTCA CHJIbHOe B3aMMOJ eli - 
ae HYKJIOHHOTO HM Me38OHHOrO Nowe. 

B TeopuHu AHCnepCHOHHBIX COOTHOWeHHH aMMJIMTya Mpotecca pasOuBaerca 
| 3PMHTOBY H aHTHIPMHTOBY B HEKOTOPOM CMbICvIe uacTH. B cucTeme Koop- 
aT, B KOTOPOH CYMMa HMMYJIbCOB HYKJIOHA JO H Mocse peakUHH paBHa HyJIIO, 
pMUTOBa WacTb» D paBHa HeKOTOpOMYy MHTerpasly OT “aHTHIPMHTOBOH 4a- 
ii A floc Mpov3BouIbHbIi NomuHOM P,,(£) no aHeprun E nagatoulel yacTuupl. 
TH9PMHTOBA UYaCTb aMIVIMTYAbI BbiparKaeTCA Uepes MpOH3BeeHHE «ME3OH- 
: 0» MH «HeHTPHHHOrO» TOKOB. B cuwy MaJIOCTH KOHCTAaHTHI CBA3H Cula6oro B3a- 
HOMeMCTBHA C MOXKHO YUUTHIBATh WICHbI, CONepKalllue KOHCTAHTY CBA3H JIMLIb 
Neppok creneuu. I]pousBeqenne Ke yKa3aHHbIX TOKOB HM€€T MaJIOCTb He HH2Ke 
bporo nopsykKa,! H NOosTOMy B JaHHOM MIpHOJIMxKeHHH AHTHIPMUTOBAA YaCTb 
BHA HYyJO *. CneqOBaTeIbHO, MHCMePCHOHHbI€ COOTHOIWeHHA MpHoOperaioT 
pOeHHO NpocToH BUI: 


D(E) = Pa(E). (2) 


Kak H3BeCTHO, OCHOBHbI€ TPYAHOCTH B JOKa3aTeJIbCTBE JMCMePCHOHHbIX COOT- 
INCHKH MpOMCXOAAT OT HEOOXOAMMOCTH aHasIv3a aHaJIMTHYeCKHX CBOHCTB A. 
1K KaK B paccMaTpHBaemMoM cJlyyae A TOXKeCTBEHHO PaBHO HyJIi0, AoKa3za- 
PIbCTBO JI@laeTCA COBEPIICHHO OYCBHAHbIM HW MOXKET ObITH JerKO MOJy4eHO Kak 
| OOWMMX NPHHWMNOB, TaK U H3 OObIMHOH TeOpHH. 

| SamMmieM MaTpHUHbI aeMeHT mpouecca (1) B Bue 


S (ps G5 ', ') = (2)? Pye ay” (9') San” (q) ®ps>, (3) 
he ©,, — BEKTOP COCTOAHHA HavaJIbHOrO HYKJOHA; a\— onepatop poxye- 
ks w-mezoHa; aS) —onepatop noruicienua HeliTpuHo. 


Tlepecrapaa B (3) onepaTop poxjeHHa Ha KpaliHee JIeBOe MECTO, a Orle- 
TOP YHHUTOXKeHHA Ha Kpalinee TpaBoe MeCTO, MO.TyYHM 


SONS BAN Nccart OF , i (q’/x—qQy) Lot BAS 1 Ps et Se ax ‘Gy 
(7, @: p'.g') = (q’)\e <p's PaaGae ps» x dy uy (q), 
Ke 0D, — p-Me3OHHOe Tose; ~, — HeEHTPHHHOe Tove. (4) 


* Coyuali 9neKTPOMArHHTHBIX B3aHMOeHCTBHH HY2KMaeTCA B OCOOOM paCCMOTpeHHH, Tak 
RK B STOM C/ly¥ae MATPHUHbIe 91eMCHTbI B MepBOM IIpHOIMKeHHH MOFYT ObITb MpONoplHoHab- 
hI Kak €, TAK H e?. 
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BBejeM olepaTOpbl «Me3sOHHOTO» U «HeHTpHHHOTO»y TOKOB, 


3S Bien ) 
: eee), Si py eee 
= ar iy) = = leeraies 


Torja HMeeM 


ee pea — jy (Y) iy %)s 
Be ae i 34, (2) Jy, ) 
50, 84, W) Hig hig w 
Be 


Ho, B cusy IpHHuuna npHunHHocTy (°), 


dj, (x) 3j,, (Y) 
soon =, SY; pega el os eI: 


Tlostomy, B34B HepBbIii WIeH pa3svlOxKeHNA TO KOHCTaHTe Ca6oro B3aHM 
yehcTBua C, novlyuHM: 


aoa si =='0) Tipu xy. 
34, (2) 80, Se 


STO O38HauaeT, UTO aHHOe BbIPAKeHHe ABJIACTCA KBaSWJIOKAJbHEIM ONeLh 
TOPOM H cojepxKuT 8(x—y) HU, MOKeT OBbITb, ee PpOHSBO]HBIe. Ecam c} 
MaTb OObIMHOe TpesmouoxweHHe, UTO B MarpaHKHaH BSAMMOJeMCTBHA He By 
AT MPOH3BOJHbIe Me3OHHOTO HW HeHTPHHHOrO Mowe, TO 


fl G@AROy  BoTeteitng iad) MUCH y Gee 
(30, 34, (V) | nN Moni? 


Yunrpipad (8), Haliqem 


\ ei (Vx—-9¥) < p's’ | a 8S S* 


— Ss Pdxdy = 
Bb, 80, (y) | Dandy 


3 \e ('—0).* pis’ | Ave) psy dice 
= (2n)*8(p' + q’ — p—q)<p’s’|A(0)| ps>. (1 


Bpipaxkenue (10) 3aBHCHT OT HMMYJIbCOB p u g '— g M He 3aBHCHT OT UMNYJIb 
g-+q’. Ecuau Bocnomb30BaTbca cHcTeMoH oTcY¥eTa, B KOTOpO p+ p’ = 
TO 3TO O3HayaeT, TO BbIpaxenne (10) aBAeTCA (pyHKUHeH Pp H He 3aBHCHT OT 4 

Takum 0OpasoM, Heu3BecTHble (PYHKWMM aMIVINTYIbI Mpollecca, ompenesa 
Mble CHJIbHbIMM B3aHMOJeHCTBHAMH, 3aBHCAT JIMLIb OT NMepeqayu UMNY Jb 
HYKJIOHY. 

Tlogcrapiaa (10) B (4) H yuNTEIBad cooOpaxeHHA peATHBUCTCKOM HHB 
pHaHTHOCTH, NOJy4aem 


S(0,93.0', 7 = Dy (4 (7) Oy, (G)) Un (p') Eun (P)) Fes (Ko — 0" |). 1. 
a, B 


YcraHoBJeHHbit BbIIe PakT HesaBMCMMOCTH (yHKWMH Fag oT MMITYJIbt 
q + q' Moxer 6bITb Tak?Ke MOsY4eH U3 OObIMHOM TeOpHH, eCJIM BOCHOMb3OBAaT 
CA TexHHKOH rpados. HanOonee o6uwi Buy uarpaMM, JatoulMx BKal 
mpomecc (1), mpegcraBseH Ha puc. 1. 
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[lockouIbKy MesoHHad H HeHTPHHHAaA MHUM CXOAATCA Ha JMarpaMMax B OJ- 
TOUKY (YTO OTparKaeT B JaHHOM CJlyyae YCJIOBHe JOKaJIbHOCTH), MbI BUMM, 
yacTb rpada, cofepKalllad CHJIbHbIeC B3AMMOJeHCTBUA, 3aBHCHT JIMUIb OT p 
| — p’ ¥ He 3aBucHT OT MMITysbca g-+- q’, T. €. MbI IPHXOAMM ONATH K BbIpa- 
uo (11). Herpyquo 3ametutb, 4To ec ycuIOBHe MpHYHHHOCTH Hapyluaerca 
@KTY COOTBETCTBYICIIMMH JIMHHAMH Ha puc. | BeTaBeH (opM-(bakTOp, TO 
§BHTCA CYULeCTBeEHHaA 3aBHCHMOCTb HCCJIELYeEMOH aMIJIHTYbI Takxe OT g -+ q’. 
@|Paccmarpuean Bbipaxkenne (11), BuquM, 4TO mpH 
kcupoBantnoti Mepeqaye UMIMyJibca HYKJIOHY SHepre- 
HieckaA 3aBHCHMOCTb AudpepenuuabHOrO ceyeHHA 
pau (1) ompegenseTca H3BeCTHbIMM MaTPHUHbIMH 
| oes MW MOCTOAHHBIMH F44,. IKCMePpHMeHTaJIbHOe 


DeMeUICHHeE STOH 3aBHCHMOCTh MOXKET CJIYKUTb He- 
pefcTBeHHOH MpoBepKo mpunnuna mpHunHHocTU 
pouecce (1). 
Msyuenne 3aBucuMmocTHu (pyHKuni Fa, oT nepeqaun 
yslbca HYKJIOHY MOO Obl JaTb BO3MO2KHOCTb 
DeNeJINTb «M€3OH-HEHTPHHHYIO» CTPYKTYPY HYKJIOHA. 
'CpaBHuBaa JuarpamMbl puc. | c uarpamMmMamu 
ollecca pacceAHUA IJICEKTpOHa Ha HYKJIOHe, MOKHO 
BXJIOUHTb, TO SPPeKTHBHBIM PasMep «ME€3OH-HeEHTPHHHOM» CTPyKTYyPpbl Hy- 
}oHa, MO-BHZHMOMY, TaKOrO %Ke NMopsAyKa, Kak UM «9JIEKTPOMarHHTHOM». 
| CrelyeT NOAuepKHYTb, YTO MOJYUYEHHbIC BbIILe Pe3yYMbTATbI MOJHOCTbIO MpH- 
}SHMbI K B-pacnayly H K TakKMM pacnajlaM runepoHoB u K-mMe30HoB, B KOTOPEIX, 
ALY C CHJIbHO B3aMMOJeHCTBYIOWWMMH YaCTHIaMH, YUaCTBYIOT {t-, e- H Y- 
CTHUI *. 
Oco6eHHO MHTepecHO C TOUKH 3peHHA MpoBepKH NpWHWANa MpHInHHOCTH 
lyueHHe yIJIOBbIX H 9HeEpreTHyeCKHX pacnpeeseHHH 9JIEKTPOHOB HM {1-Me30- 
)B B pacnagax rumepoHoB u K-me30HoB, MOCKOJbKY B 9THX Mpolleccax p- H 
WaCTHIbl MOrYT HMeTb CpaBHUTeIbHO OObIUMe SHEPrHH. 


| OObemuHeHHEIM HHCTHTYT Tlocrynuso 
AJepHbIX HCCIeOBAaHH 22 V 1957 


} 
| if 


Puc. 4 


UHMTHPOBAHHAA JIMTEPATYPA 


|2H. H. Boroaw6os, B. B. Megseges, M. K. Toausauos, Jlucnep- 
pHHBIe ~cooTHoWeHHA, M., 1957. 2 H. H. Boroaw6osB, Mss. AHCCCP, cep. cus., 
), 237 (1955). 


* S3ameTuM, MexKAY MpounM, oco6oe NovomKeHHe peakuHH »- —> e~-+ v-+ y. TlockoubKy 
HeH yuacTBYIOT JIMUIb Cma60 B3aMMOJEMCTBYIONHE YACTHILbI, TO YCIOBHe JIOKAIbHOCTH SKBHBA- 
PHTHO IIPHMeHHMOCTH TepBoro NpHOWKeHHA OOBIYHOH TeOpHH BO3MYDLeHHH. 
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Jloxnaynn Akagemunu wayk CCCP 
1957, Tom 115, Ne 5 


PH3H 


nN. H. KYAPAWIOB u B. A. CBEWIHHKOB 
K TEOPHH NOJIAPH3AWMH ®JTYOPECHEHWHH PACTBOPOB 
(IIpedcmaezeno akademuxom A. H. Tepenunoim 21 II 1957) 


OHHM M3 OCHOBHBIX MOJIOKeCHHH COBPCMeCHHOH TeOpun MOJIApHsallHH je 
OPpeCHleHUHH AJIA€TCA 3ABHCHMOCTb 3TOM BeJIMYHHbI OT BASKOCTH M TeMITepaTy# 
pacTBopa, a TaK2Ke OT OOBEMA MOVJICKYJIbI H JWIHTeJIbHOCTH ee BOSOYKCHHIE 
cocrosHua. KovmuecTBeHHble COOTHOWICHHA MeKAY Ha3BaHHbIMH BeJIMYHHAale 
cormacHo B. JI. Jlesumuy (1) u ®&. Tleppeny (?), ompegematotca cbopmyJi 


1 (eae: ae i 


Ee vee page: ‘On 


rye k — noctoxHHanx BowbumMana; T — aOcomoTHan TeMMepatTypa; 4 — B} 
KOCTb PaCTBOpPa; UV — MOJI€KYJIAPHbIM OObEM; t — JVIHTCJIbHOCTh BO3OyKAE 
HOrO COCTOAHHA MOJI€KYJIbI; P — HCKOMAA NOAAPH3alluA HU Po — MpeAevIbE 
NOJIApH3alHA, T. €. NOMAPHSAWMA MpH yoo u t->0. 

Sta (bopMyvia MpoBepsacb B paOoTax psyla aBTopos (1%), mpHueM B OH 
OMbITaX BASKOCTb H3MCHANaCb MOCpeCTBOM CMEILICHHA B pa3JIMUIbIX COOTI- 
IWeHHAX JBYX PpacTBOPHTedeH, B APyrHX H3Me€HEHHE BASKOCTH COMPOBOK aCe 
OJHOBPCMeHHbIM MOBbILICHHEM TeMNepaTypbl pacTBOpa H B TPeTbuX NMOCcTEMeBE 
H3MCHAJIH JVJIHTeJIbHOCTh BOSOy2KJICHHOrO COCTOAHHA MOJIeKYJIbI MOcpeCcTB 
OOaBJICHHA B PaCTBOP Pa3JIHYHbIX KOJIMYCCTB NOCTOPOHHeErO TYWIMTeIA U 
MOCpeCTBOM HarpeBaHHA pacTBopa. . 

BoubWWHHCTBO OMbITOB Wai BMOJHE YOBJICETBOPHTeJIbHbIe pe3syJIbTaTHl. C} 
HaKO MbI CUMTAa/IM HeEOOXOXMMBIM MpoBecTH HOBy!o IpoBepky (1), a HMeHHO Jf 
clyuad TYWeHHA (blyOpeclkeHUHH NOCTOPOHHHMH BellecTBamH. Jeo B TOM, % 
cieqya, mpumepy ®. Ileppena (*), Bo Bcex paGoTax, rye u3yuaeTca H3MeHeHE 
CTeMeHH NOJAPH3allHH (sTyOpecteHWHH MPH TYWeHHH NOCTOPOHHUMH BeUlet! 

* B 
BaMH, OObIUHO, 3aMeHAIOT B (popMyvie (1) t Ha B, to THe B u By — BbIxo, 
0 
(pulyopecleHIHH, COOTBETCTBEHHO, B MOTYILICHHOM HM HEMOTYIICHHOM pacTBoOpéEl 
T. €. MOlaraioT, YTO H3MCHEHHA JVIMTeJIbHOCTH H BLIXOJa MPH TYIMeHHH Mponc 
IWHOHAaJIbHbI Apyr Apyry. Mexazy Tem, 3a ucTrekuMe 20—25 mer HaKonnuc 
HEMaJIO SKCNCPHMCHTAJIbHbIX aHHbIX, MOKASbIBaIOWMX, YTO IPH TYWeHHM Cy; 
OpeclleHIHH PaCTBOPOB MOCTOPOHHHMH BeLLeECTBAMH BbIXOJ, YMeHbIUaeTCA 3I 
YHTEIbHO ObICTpee, UCM JVJIHTEIbHOCTh (psryopecteHunH. BovbiwuHcTBO aBTop 
OObACHANO STO ABJICHHE TEM, YTO HapAY C TYUeHHeM, 3aABHCHAINLUM OT BpemMe 
BO3OYKACHHOFO COCTOAHUA MOJICKYJIbI, CYUIECTBYeT elle TYINeHHe MpakTHyec: 
MPHOBeHHOe, HeE3aBHCAIee OT T. 

Ecam Obl 93TO YTBepKLeHHe ObIIO MpaBHJIbHO, TO OUeBHAHO, 4TO CopMy. 
(1) qomxKHa Oblvia Obl MPHBOAMTb K XOPOLWMM pesybTATaM, eCIM B Hee MOTCI 
BUTb HeIOCPeJICTBeEHHO H3MePpeHHble Ha (JlyopoMeTpe 3HaYeHHA JJIUTeJIbHOC 
(bilyopecieHItMH, H K MVJIOXHM, e€CJIM 3aMCHHTb 7 Ha Ho Mexyy Tem, ¢ 

0 
rlacHo JanHpim ®. Ileppena, C. MW. Bapuaopa u VW. M. Opanxa u A. H. Ce 


B 
YeHKO, 3aMe€Ha tT Ha ane Tq MaeT Oolee HIM MeHee YAOBJICTBOPHTEJIBHbIe ' 
0 


SYIbTaTbI, a MOCTaHoBKa B (1) (lyopoMerpnyecKkuxX 3HauUeHHH t, KaK MbI 0 
KaXKeM HH2KC, MPHBOAMT K ABHO IVIOXHM pe3YJIbTaTaM. 
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ITO MpOTHBOpeyve Mey ONMbITOM H TeEOpHeH OObACHHETCA TeM, 4TO, Mpu- 
fas (1) K MOTyWeHHbIM pactBopam, ®. Ileppen npegnonara, uTo HB STOM 
i yae (pJIyOpecieHUwA 3aTyxXaeT NO 9KCIOHEHWHaIbHOMy 3akoHy. Mexyy 

, TEOPeTHYeCKHE H SKCMEPHMEHTAJIbHbIC HCCeCAOBAHHA TYylWueHHA cbsryopec- 
HIMMH PaCTBOPOB MOCTOPOHHHMH BellecTBaMH (4) NOKa3aJIH, YTO 3aKOH 3aTy- 
HHA MOTYWECHHbIX PAaCTBOPOB ABJIACTCA HESKCNOHECHIMAJIbHbIM KH YTO 9TO 
CTOATEJIbCTBO ABJIACTCH MPpH4YHHOH pa3JIMYHOrO H3MCHeHHA JJIMTeJIbHOCTH 
BbIXOJa MpH TYWeHHH (JlyopecleHHH HeKOTOPbIX pacTBopos. IIpu TaKux 
JOBHAX JIA CpaBHECHHA SKCMeEPHMCHTAJIbHbIX JA@HHbIX C PaC4eTHbIMH HeOO- 
MMO 3a€MeHHTb (opMyvly (1) Apyrovw, mpurogqHok Aviad He9KCNOHEHIMabHOrO 
KOHa 3aTYXaHHA, HMEIOWerO MeCTO IPH TYWICHHH NOCTOPOHHHMH BeleCTBaMH. 
O JlerKO Ce/laTb, eCJIM B BbIBOJe (1), MpeaioxweHHom OD. IleppeHom, H3MeHUTb 
OTBETCTBYIOWIMM OOpa3OM 3aKOH 3aTyxaHua cbtyopeciienuun. Jia cayuaa 
30y2KeHHA MOJIAPH30BaHHbIM CBeETOM, J3JIEKTpHyecKHH BeKTOP KOTOpOro 
pawieeH och Z, TakHM OO6pa30M Movlyyaem: 


| 
| J 
| 
i 
I 
4 
| 


j 
\| 
| 

| 


Ie (t)dt = e-a!—we VEZ (1 4 DemoRty 1, 4+ (1 —e-8R) (Ty, + Te) (2) 


B dopmyvie (2) J, (t), y(t), 7, (¢) — WHTeHCHBHOCTH M3JIYSeHHA BUPTYaJb- 
WEIX JIMHEHHbIX OCUMJVIATOPOB Blob ocet OX, OY u OZ pw Hanuunn 
MPOYHOBCKOrO BpallleHua Movekyn U Jy, (t), Ly,(t) uw Iz,(t) TO #*e, mpH 


a = 4AnwDre+7; 8 = 8x"D'*rc, (3) 


Aije w — BepoxTHOCTh TYWeHHA TIpM OHOM coyqapeHuM; c— 4HCIO MovIeK yu 
| lymuress B 1 cm®; rf paBHO CYMM€ KHHETHYeECKHX pajHYCOB CTaJIKMBaIOWMXCA 
i oleky; D — koadpuunent Aupysun. 

VUuterpupys (2) or 0 go &, nowyuaemM BbIPaxKeHHA [IA CBETOBbIX CYMM 
dex Ly, Lz, W3uyuaeMbIX BAOJb Kako W3 oOcel. 


Tio onpeyenenuio nomuapusaynn dryopecieHuMH: 


sao 
ain aye (4a) 
Lo exe 
er a 


Tlojcrapaaa (B 4a) BbuHcneHHbIe u3 (2) sHayenua L, u Ly, mocae He- 
OOIbIUHX MpecOpaso0BaHHi HMeeM 


Fea nar Bice Bane Le (5) 
irge 
a =[1—Verer(1—lewae)] ae rae (6) 


iu 5, NomyuaeTca 3 6, NMOcpefcTBOM 3aMeHbI « Ha a + 6R. 

IIpu 8 =0, T. e€. IPH SKCMOHEHIMaJIbHOM 3aKOHe 3aTyxaHHa *uryopeciex- 
uuu, 5, = 6,—= 1, dopmysa (5) nepexoguT B OObluny!0 copmyaly Jlesuinna — 
‘Tleppewa, c (pyro cropoubl, Mp OYeHb CHJIbHOM TYIWeHHU, Kora %—> 00, 
P—> Po- 
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Tipopepka cipaBeiuBoctu copMysbl (5) Obiia BBINOMHeHa HaMH AWA TYW 
HUA (PYOPeCICHILMM BOAHbIX pacTBOpOB syopeclleHHa MOMHCTHIM KaJHe, 
B pa6ore JI. A. Kysneuoson, B. V1. Wupoxosa u ofnoro W3 Hac (*) ObuIo NoK 
3aHO, UTO WIA STOFO CYYAA OTCYTCTBHE MPONOPUMOHaMbHOCTH Mek ly H3MeH 
HHeM BbIXOJa H W3MeHeHHeM JuTebHOCTH yopecleHUMN Mpu yBesHyeHY 
KOHICHTPallW TYWMTeIA OObACHACTCA He HANMUHeM AOOABOUHOFO CTATHYECKO? 
TYUICHHA, a OTKJOHeHHeM 3aKoHa 3aTyXaHHA dbryopeclenumun NoTyWweHHe 
pacTROpOB OT SKCHOHeHIMabHoro 3aKoHa. TIpopepKa copmysbl (5) cocTosy 
B TOM, UTO JIA Kako KOHUeHTpauMH MOAMCTOrO KaJIMA MbI BbIYMCIMIA 1 
(5) 3HaveHHA po, MoslcTaBiaad B @opMysy sKcMepHMenTabuble sHayenuA B/I 
WM BbIGHCeHHbIe 10 (6) sHaveHHa 5, H S4/dj. 

Tlosry4eHHble TAKUM CNOCOOOM 3HaYeHHA Po MBI XOTeJIM CpaBHHTb CO 3Had 
HHSIMV Po, HalieHHbIMH JpyrHMM aBTOpaMH H3 OMbITOB, re H3ydaslacb 3aBHC: 
MOCTb NOMApHSallMH OT BASKOCTH. OAHaKO MpOcMOTp JHTepaTypHbIX aHHb 
MOKa3aJl, UTO MOMYYeHHble U3 yKa3aHHbIX OMbITOB 3HAYeHHA MpefesbHOK NOU: 
pusainu cmyopecllenuuu cbayopeclevHa y OTJeMbHbIX ABTOPOB KOJIeOM0TE 
ot 0,36 yo 0,44. Sto, no-BHAMMoMy, OObACHAeTCA 3HAYHTeJIbHbIM MpOHOBOJIC 
B TIpOBeeHHH MpAMo# pH MocrpoeHuu rpaduKa, Jatollero 3aBucuMocTh |/ 
or 1/7. 

TlockouIbky B HallieM pacnopsxKeHuu Obi PuyopoMeTpH4ecKkHe 3HaveHh 
JWIMTebHOCTH (bryopecueHuMH B Bose (4,8-107® cex.), B rmuuepHHe (4,5-10 
ceK.) H B rumkousie (4,7-10°* cek.) H 3HAaYeHHA MOJeKYJAPHbIX OOBEMOB (TO Jal 
HbIM Mapuuecko (°)), MbI pellIHH MOBTOPHTb OMbITHI NO H8ydeHHIO 34BHCHMOCT 
p OT 4 VM BPIMHCIUTb 3HAUeHUA Po WIA Ka2XKMOrO U3 WSMepeHHbIX HaMH 3HaveHUii 7 

Bce ynorpe6semble jl OMbITOB pacTBOpbl cbiyopectieHHa HMeM KOT 
UeHTpaluio Kpacutena 5-10°° r/cm? w KoHIeHTpaluro memnoun 2-107 r/cm 
Bos6yKeHve NpOH3BOAMIOCb MOMAPH3OBaHHbIM HW TUWLATeIbHO CTAaOHJIH30Bah 
HbIM To cnocoéy B. MW. lWupoxopa (°) d@umbrTpoBaHHbIM CBeTOM PTYTHOH J1aMIT 
(436 mp). Ha6mofenie npousBogqusoch yepe3 dusETp, cKpellleHHbI c muHHe' 
436 Mp, MepleHquKyIApHO K Bos6y2KJalolleMy CBeTY H CTeleHb TouApHsauyl 
OlpefeAach NOCpeCTBOM NocMeOBaTeJIbHbIX H3MepeHHli MHTCHCHBHOCTH (ply 
OpeclleHWMH Np AByX Mowox*KeHuAX Upusmbl [mana nepey PoTOyMHOKUTeeM* 

C weubio mpoBpepKu ycTaHOBKH MbI OMpewemusH cTeneHb NMoOApHsally! 
(buryopecleHuun BOAHOrO pacTBopa dsyopectieuHa Up BOsOyKAeHHH NOMApE 
30BaHHbIM MH HEMOJIAPH30BaHHbIM CBeTOM. B nocsleqHeM culyyae H3MepeHHA Mpc 
U3BOJMIMCb Tp WBYX TemNepatypax: 20 u 60°. CoorsercrByloue 3HayeHH. 
NOWApPHSalMH OKasaJiucb paBHbimMu 1,8; 0,8 u 0,5%. | 

IlomyueHHble HaMH SKCIepHMeHTaJIbHbIe 3HAUCHHA P HM BEIUHCJICHHBIE U3 OTIbI 
TOB MO H3YYeHHIO 3aBHCHMOCTH P OT 7 3HaYeHHA Py MpHBeLeHbI B Tab. |. Cpen 
Hee 3HayeHHe Py paBHo 40,8% **. | 


Ta6auna 1 | 


OKCHepHMeHTas buble 3HAYeHHA CTEMCHH MOMAPH3ANHH Pp H BBINHCeHHbIe 3HaYeHUA MpesembHO: 
NOMAPH3AWWH Pg PWIA CMeceH BObI C ranKosem y= 0,0144 —0,0994 u ana cmecet BORE 
© TVIMIepHHOM 


n, myas = 0,0444 + 0,0183  0,0259 0,0455 0,0994 0,872 0,91 1,56 4,5 
p, % S300 1 387 5,00. 98,00 42,8, 30,0 84,5. 33.8 37mm 
Por % 44,6 44,0 43,7 42,9 40,0 36,5 38,4 38.0 30% 


B ra6u1. 2 mpuBexeHbl AA pasmuuHbIx KOHIeHTpawnit fioquctoro Kamusa, m0 
JIYueHHble HaMH 3HayeHHA p, B/B, ***, </<to, BHIYHCMeHHbIe 3HaueHHA 61 


Pe IloqpoOuoe onucanve ycranoBKu 6yyeT JaHo B pyro mecte. 

‘* [Ip STOM MBI CYHTamH, YTO BCe NOYYeHHbIe HAMM 3HAUeHHA 9 HMe€IOT OAHMHAKOBbIH Bec 
PasyMeeTes, 9TO yTBep2KJCHHe MOMKET BLISBATb HEKOTOPbIe BOSpaxKeHHA. OHAKO OMeHHTb Bec 
OTJEJIbHBIX H3MepeHHH OYEHb TPyHO. 


B TaOnHuHble faHHble AIA BbIXOMa BHeECeHa He6OABUIAA NompaBka, BbISBaHHAaA YUCTON 
MSMCHCHHA AHHSOTPONMH u3SyUeHHA pH TymeHHH (7) 
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} by HW SHAYCHHA NpeAeIbHCH NOMAPHSALLH Po, BbIUMCeHHEIe: 1) 10 dopmysie (1), 
i | KOTOpOH t 3aMeHEHO Ha * T); 2) NO TOH Ke Gopmyse np noxcTaHoBKe 
eiecTo « PulyopomeTpuuecknXx 3HayeHH QJINTeIbHOCTH (byopectieniuu u 3) nO 
wmioMysie (0). 

ij] ChpaBHeHne NocueqHuXx Tpex CTOMOUOB NOKasbIBaeT, YTO HaHJYULIHE pesyub- 
igrbl RaeT BeluncuenHe No dopmyse (5). B 9ToM cnyuae nosyyaetca cpaBHu- 


jBMbHO HEOOMbUICH pasOpoc BbIYHCICHHbIX 3HaYeHHH Py A CpeqHee 3HAYEHHe Py 


i || 

7 | Ta6Oauua 2 

‘PichepHMeHTanbHble 3HaveHHA CTeNeHH NOMApPH3aHH, BbIXOLA HW ANATeNbHCCTH ¢lyopecueH- 

B MOTYINCHHbIX HOMKCTbIM KAJIMeM pacTBopax qsyopecuevHa H BblIyvCeHHbIC NO (1) H (5) 
3HAYeCHHA NpefebHOK NosApHsauHH 


tl ba < B 

ey Mir-10) BiB, = 2% 8; 52/81 Po (=) PAt) | Peto (5) 

ti 

i] 

ig) 1,5 0,34 0,336 4,54 1,34 0, 8416 36,6 36,3 39,2 

qi 3 0,192 0,21 7,45 1,57 0,763 35,8 38,2 39,2 
6 0,095 0,128 11,43 1,96 0,7370 34,2 40,4 40,0 

| 9 0,0518 | 0,085 15,85 2,225 0, 7675 33,2 43,3 41,5 
2 0,0351 | 0,066 19,55 2,485 0,7821 34,0 45,8 41,5 

ts 0,0264 | 0,052 22,83 2,73 0, 7828 30,4 46,7 44,5 

#18 0,01¢9 | 0,041 26,0 2,975 0,7850 36,2 47,4 42,9 


| 
) | 
miBuo 41,2%, 1. €. OHO OUCH OIM3KO K CPeAHEMY 3HAYEHHIO Po, BbITHCJICHHOMY 
is ONbITOB NO H3YYeHHIO 3aBHCHMOCTH NOJIApH3alHH OT BasKkocTH. LlupoKo 


z B 
ACMpOCTpaHeHHbI cnocoO BEIuHCeHHA MO copmyvie (1) mp 3amMeHe t Ha F. 70 
0 


| 


HieT 3aHWKeHHbIe 3HAYeCHHA MpeeJIbHOH NOJIAPH3allHH HW, KpOMe TOMO, MpH Ha- 
prema OoO/bIUOTO pacXO*KAeCHHA MEXKAY H3MeHeHHAMH B/By HU 1/t) NpHMeHeHHe 
fjoro cnocoOa He uMeeT HuKaKOrO TeopeTHYeCKOrO ONpaBsanns. VW, Hakouel, 
Jituncuenne mio copmyvie (1), B KOTOpylo AA Kar%kJOH KOHIeHTpalluu HosH- 
fioro Kalua NoscTaBseHbl (blyopomeTpuyeckhe 3HayeHHA T, LaeT HaNXyAWHH 
Hesynprar. SHayeHHA TpesesbHOH NOMApH3allHH B 9STOM CJIy¥ae CHCTeMaTHYe- 
}KH H JOBOJIbHO ObicTpO pacTyT NO Mepe yBe/IMYeHHA KOHMWeHTpalMn TYWHTEA 
| CJIEMOBaTeJIbHO, 3aBucumocTb I|/p oT dwlyopoMeTpHyecKHX 3HaYeHHH Tt He 
jDxKeT ObITh NpescTaBseHa B Bue MpAMoM, Kak 9TOrO TpcOyer gopmyaa (1). 
TakuM OO6pa30M, MOXKHO CYHTAaTb JOKa3aHHbIM, YTO AVIA WaHHOrO cw1y4aA 
WWeHHA sTyOpecleHUHH pacxox*KeHHe H3MeHeHHH BbIXOa HW JJIMTeJIbHOCTH 
MYOPeCHeHUWH OObACHAIWTCA HESKCNOHCHUMAJIbHBIM 3AKOHOM 3aTyXaHHA culy- 
DeECIlEHUMH MOTYIWCHHbIX PaCTBOPOB. 
| B 3ak04ueHHe Mbl CUHTaCM MPHATHBIM NOTOM BbIpa3sHTb OJlarofapHOCTb 
). C. Uepemucuny, yuacTBoBaBluemy B COCOpKe YCTaHOBKH HW BbIYHCJICHHAX. 


Tloctynuso0 
8 II 1957 
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JIoxzagm Akangemuu nayx CCCP 
1957. Tom 115, Ne 5 


PH3Hi 
1 


B. ®. MHCAPEHKO 


M3MEHEHHE MPOBOJMMOCTH KBr B CHJIBHbIX MNOJIAX 
B OBJIACTH TEMMEPATYP 300—450° 


(ITpedcmaeaexo axademuxom A. H. Tepenunoim 17 XII 1956) 


Viseectuo (1), YTO NpH SeKTPONH3e HarpeTbIX WeOUHO-raJIOHAHbIX CO 
IIpPH HeKOTOPbIX YCJOBHAX BO3MOXKHO YBeJIMYeHHe MpOBOAMMOCTH KpHcTadJ 
TIpH HX OKpaulMBaHHH; B STOM CJlydae AHSJIeKTpHK MpeBpalllaeTcH B TpHMeCck 
NosynpoBosnuK. IIpHMecbio, yBeJIMYHBalolleH NPOBOAHMOCTD, CJlyKaT F-WeHTyT 
OxpalluBaHve KpHCTaJJIOB HeT TOJbKO B TOM CJlyyae, CCIM BXOAAMHe B K 
CTaJJI 3ICKTPOHbI BbITeCHAIOT HOHbI rasiouja. 

Ham yJlasocb Hao aTb pesKoe yBeIHYeHve MpoBoyumoctH (B 100—1000 p 
HarpeTbIX MOHOKpHcTalHuecKHX oOpa3suoB KBr B cpaBHHTeIbHO CHJIbH 
nonax (1000—10 000 B/cm) 6e3 okpaliMBaHHA, MpHyem B OOpasle HuKaK 
QeHAPHTOB He OOpas0BbiBaJlocb. | 

IipuMeHauacb MeTOAuKa McCIeqOBaHHA, ONHCaHHaA B cTaTbe (?) Cc TeM OTJ 
4HeM, YTO MOCJefOBaTeMbHO C COpPaslOM Mp IIeEKTPOMH3e BKIIOUAOCb «T¢ 
MO3HOe» CONPOTHBJIeHHe OKONO 10° oM, MpefoxpaHABUlee OOpasell oT NpoK 
O6sacTb TeMnepatyp, B KOTOPOH MOXKHO HaOOMaTb YBeHYeHHe NpOBOAMMOC: 
3ak1OUeHa NpHOMHSUTebHO Mexyy 300 nu 450°. pu Oouee HH3KHX TeMnepa’ 
pax B OOpasilax pacTyT JeHAPHThI, IpH TeMnepatypax Bpllle 450° o6pas3iibl OK] 
IIMBarorca. 

Ha puc. | MpescraBsieHo H3MeHeHHe TpoBOAHMocTH oOpa3sia co BpeMeH 
IIpH MOCTOAHHBIX TeMNepatype H HallpA2%KeHHH Ha OOpasile H TOPMO3HOM COMporT 
Jienuu. M3 pucyHkKa BUHO, YTO B TeYeHHe HeEKOTOPOrO BpeMeHH (BeMUMHA F 
TepBasla 3aBMCHT OT HallpA*KeHHOCTH MOA HW KavyecTBa KOHTaKTa KaTO — o6f 
3ell) MpOBOAMMOCTb OCTaeTCH MOCTOAHHOM, a NOTOM JOBOJbHO OBICTPO yBemHt 
BaeTCA CO BpeMeHeM B 100 — 1000 pa3. Ecu HanpaBsieHve Noa H3MeHH 
IIPOBOMHMOCTb O4eHb peskO (3a | CeK.) yMeHbillaeTcH JO UCXOAHOH, TM 
BOSBpallleHHH K CTapOMy HallpaBJIeHHIO NPOBOAMMOCThb CHOBAa GbICTpO NOBbIUAC 
ca. Ip H3MeHeHHH HanpaBseHHA NoA Halosro MpOBOAMMOCTb, yMeHbIIMBUIM 
BHaYaJle, Yepe3 HEKOTOPOe BPeMA BOspacraerT, H Nocse STOFO BOSBpallleHue K Me 
BOHAYaJIbHOMY HallpaBJIeHHI0 TOA MpHBOAWT K YMeHbILeHHIO MpOBOAUMOCT 
KouTposbuble ONbITb! MOKa3aH, YTO YBeHYeHHe MPOBOAMMOCTH BbI3bIBaeT 
He pa3orpeBaHveM OOpasiloB HW He MpopacTaHveM JeHApUTOB. 

IIpoxowjenve TOKa Yepe3 KpHcTasu, HaxoJAlMlica B TAKOM «H3MeHeHHO 
COCTOAHHH, NPHBOAMT K paspyllleHHlo aHofla, KaTOJ Ke He pasbefaetca (3eKTE 
WaMM OObIYHO CJY2KMJIM AJOMUHHEBEIe TaCTHHKH); Tp OObITHOM Ke duleKTE 
Ju3e paspylaetcaA TOMbKO KaTOHaA WacTHHka. 

BoubtT-aMiepHad XapakTepucTHKa JIA KPHCTaWIa C NOBbILWeHHOM TpoE 
AMMOCTHIO lipefcTaBsAeT COOOM MeTMecOpasHy!O KPUBYIO, He BOCMpoHsBoAAMLy 
CAH Np NOBTOPpeHHM WHKa H3MeHeHHA HallpsAxKennaA. HeofnosnaqHa u 3aBuc 
MOCTb NpOBOAMMOCTH OT TeEMNepaTypbI pH MOCTOAHHOM HalipsxKennu. V3 st 
H3MepeHHH MOXKHO SHEPrHio aKTHBaLNU rpyOo OMeHHTb BeMHUNHOL OKONO 0,6 
(B HOpMabHOM COCTOAHHH — oKosO 3 9B). 

Kpuctai ¢ noBbIeHHO MpoBogquMocTbIo, 6yzyau ObICTPO OXaKeHHI 
AO KOMHATHOH TeMMepaTypbl, OOafaeT CBOMCTBaMH, OTMHUHBIMH OT cBOlic 
898 


‘PpAnoro Kpuctanna. [puxaroquad o6sactb oOpasia Nocne Tako o6pa6orKu 
DHKOM cJloe (10 ») oKpauiena. Cnekrp morsiomenusa ee cogepxur F-, M-, 
fa V- Monocbl. Konueutpaiua F-ueHrpos, olleHeHHad oO onTHUecKO naoT- 

M, UMeeT NopsQok 10*°—10*® cm’. IIpHanoquaa uacth Kpucranna o6bdHo 

‘§pyulena, HO He OKpatiena. OObeM KpucTasia He OKpallien, ero cnekTp norwio- 
iii HE MMeeT 3aMeTHbIX H3MeHEHHM MO CpaBHeHHIO C HCXOJHbIM. Tem He Me- 
oOpasell oKasbiBaeTca PoTOMPOBOAAMMM, ero MHTerpanbHad (orouyBcTBH- 

QpHOcTb cpaBHuMa c dorouysBcT- 

MPJIbHOCTbIO PeHTTeHHSHpOBaHHbIX 4,00 
a3I0B C KOHMWeHTpalivel F-tleHT- 
jnopagka 10'® cm’. Ha puc. 2 

PeeleHo CileKTpasbHoe pacmpese- 

ue @oTOMpoBosuMocTH oO6pasiia B 

HeHeHHOM COCTOAHHH HW JWI peHT- 
3MpOBaHHoro oOpa3iia. Xopouio : 

HO, 4TO CleKTpaibHad OOsacTb 

POTYECTBUTeENbHOCTH TNepBoro 06- 

Jia SHaUMTebHO IWHpe, YeEM BTO- wit 

IIpu oxnaxyenuu oOpasia & 
183° doronpoBoguMmoctb uc- 

aeT. TeMHOBaa MpOBOAMMOCTb Ta- 

|. KpHcTa0B Ip KOMHaTHOH TeM- 600 

aType Bbillle HOpMaJIbHOH Ha 2—3 


OToxOKeHHbIe TIpH TeMiepatype 


})—500° H3MeHeHHble OOpa3ilbl B Oopasey N46 
jeutte H€CKOJIbKAX MHHYT BO3Bpa- °° KBr 6296 

#OTCA B HOPMasIbHOe COCTOAHHE. sap | 

i HaOs0qaBpuieecsa ABJIGEHHeE MOXKHO eo A 30 68 
#ICHUTD UCXO{A U3 MexaHysma i, wut 


#<Tporusa, Mpeqnowennoro M.C. pyc. 1. Hamenenue nposozumocra o6pasua KBr 


2 
MaHOM (?), JONYCTHB, YTO Kora pg cunpubix nomax px 400°. Eyay= 1200 B/cw 
WISTPOHbI, BCJIeCTBHe  CHH3HB- 


#rocd YrpaHHuHoro Oapbepa 3a cueT BbIJeMBUerocd Ha KaTOJe Kau, 
#e4AT B oOOpasell H Helitpanvsyior MpHoeKTpOAHbIM OObeMHbIA sapad, 
oOpa3ya culo Cc MOBbILIeHHOM Npo- 
BOJHMOCTbIO, B KPHcTalie 3-3a 
CPaBHHTeIbHO HH3KOH TeMMepatypbl 
He co3faeTca JOCTATOUHO CHJIbHbIX 
lose Mid BbITeCHeHHA MOHOB Br~ 
K aHOjly, TaK YTO 9MEKTPOHbI NpoOxo- 
AT B 30He MpOBOAUMOCTH Yepe3 BEC 
KpHcTaJI, HakaliuBaich B NpH- 
aHOJHOM csioe. Tone, co3qaHHoe 
f 2 a 36 %TMM 3apAyOM, paspbiBaeT pellieTKy, 
hy Bbijenan Br Ha anoje. Jluib o4eHb 
. 2. 1 —Cnextpanbuoe pacipenenenne do- HeOOJIbIlad YaCTb SIeKTPOHOB OKa~ 
DOBOAMMOCTH oOpasia KBr B H3MeHeHHOM 3bIBaeTCH 3aXBaYeHHOM UMeIOWLMMH- 
OHHH; 2 — (oTOUYBCTBHTeJIbHOCTb peHTre- CA BHYTpHu KpuctTava yedeKkTaMu. 
HHSHpoBanHoro oOpasia KBr STH aKUeITOpbl, BePpOATHO, OT- 
WlaioT 3JIEKTPOHbI TIpH Bos6yKje- 
UX CBeCTOM Ha MeTacTaOHIbHbIi ypOBeHb, OTKya TenwoBble (plyK- 
pln sa6pacbiBaior SleKTPOHbI B 30HY MpOBOAHMOCTH. Tak Kak MorJolleHHe 
pasa He U3MeHseTCA 3aMeTHO MPH MepeXofle B H3MeHEHHOe COCTOAHKe, TO 
#10 LetbeKToB, No-BUMOMY, He MIpeBbiLliaeT 104% cm’. Takoe Maloe 4HcNO Je- 
re? ollpellemseT, BePOATHO, MOBbILeHHY!0 TMOBHXHOCTb 3JIEKTPOHOB B 0O- 
le. OHaKO HeEOOXOAUMO OTMETHTD, ITO BCeX JleTaeli ABJICHMA MbI 110Ka OObAC- 
fb He MoKeM. 


4* 899 


Peskoe yHHMOApHoe U3MeHeEHHe MPOBOAMMOCTH B CHJIbHbIX NOMAX pH 
cOKHX TeMilepaTypax paHblwe Ha6ntogam H. UW. Wedep (*) 8B THTaHaTe 6a 
B s3aksioueHHe aBTOp C4HTaeT CBOHM JOJTOM Bbipa3sHTb OsaroflapH 
mpod. M. C. Kocmany 3a pykoBojcTBo pa6orou, 
JlenunrpagcKni rocylapcTseHHplii 7 Tlocrynun 


nlearoruyecKH MHCTHTYT 19 XI 195 
um. A. VW. Tepuena 
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JAH, 115, Ne 4 (1957). 3H. UH. Wlegep, Astopedepat gucceptamun, JI., 1953 
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Hoxsage Akagemun nayr CCCP 
1957. Tom 115, Ne 5 


PH3HKA 


Axayemuk AH BCCP H. H. CHPOTA 


O TEMNEPATYPHOM 3ABHCHMOCTH TEMJIOEMKOCTH 
' TBEPJbIX: TEdI | 


KBaHTOBad TeEOPpHA TeMMOeCMKOCTH MOHOaTOMHBIX TBepAbIX Ted BMepBble pas3- 
| A. SHulreHHom ('), Mpexmomo*KuBLUIUM, YTO BCe aTOMBI B TBepfOM Tese 
OT OMMHAKOBy!O YacToTy KoleOanHh. Mcnonb3ya pacnpeseseuue [nauxa, 
ossiollee BbIPASHTb CpeHIOIO SHEPrHlO OCUMJATOPA B (yHKUWHH TemMnepa- 
pl, OMHUITeHH NOyYH BbIpaxkenve JIA BHYTpeHHeli 9Heprun TBeporo 


hy 
efvikT _4 


BU ea. 


HDObLWIOe NPHHUMNHabHoe 3HaveHHe paOoTbl DuHnuITeliHa COCTOAO B TOM, 
TeopeTHYecKH Oblla BbIBeJeHa TeEMMepaTypHaA 3aBHCUMOCTb TeEMMJIOEMKOCTH, 
>BOeMy XapakTepy OM3KaH K HaOsOJaeMOH SKCHepHMeHTaJIbHO, a TakoKe 
OM, YTO HM Oblia BbIACHeHa (PyHaMeHTaMbHad POJlb XapakTepucTHYecKoOH 
epatypbl 0,= hv/k, saBjAIOUlelcA BaxKHOH KOHCTaHTOM, CBA3AHHOM CO MHO- 
{ CBOHCTBaAMH TBepbIX Ted. 
8B reopun Jle6aa (*), aBastiollelica No HacTOAee BpeMaA bakTuGeCKH OOIIe- 
HATOH TeopHelH BHOpalMOHHOHM TelMJIOeMKOCTH pellleTKH TBepAbIX Te, NpH- 
0 pactipefiesieHve YacTOT NO CHeKTpy, ONHCbIBAaeMoe NopaboM4eCKHM 3aKO- 
| dz/dv = By? (puc. 1). Becbma 
HbIMH B 9TOM OTHOLICHHH ABJIA- 
iq paOotb! M. Bopoau T. Kap- 
a (3) u M. Baexmana (‘). 
Kak caeqyeT 43 pagqa cooOpaxe- { 
a TakKe W3 JaHHbIX NPAMbIX vx 
epHMeHTOB H pacueros (4), geli- “IS 
TeJIbioe pactipefeseHHe 4acTOT 
BephoM Teme OlHKe K TayccoB- 
IMy 3AKOHY, OTJIHYHOMY OT pac- 
HeneHua to JieGato, Ha 4TO OCO- 
| BHuMaHHe oOpaman A. ®. Mop- 
’). . Puc. 4 
1B HacTosltel paOote MbI 1okKaxkeM 
MoxxHocTs BbIYHCJIGHHA TeMMepa- 
)HOM 3AaBMCMMOCTH TeIJIOEMKOCTH TBEPABIX TeJIC yYeTOM paciipedeeHHA Yac- 
F ONMCbIBaeMOro 3aKOHOM, 6J1M3KHM K rayccoBcKomy. B mpef{biqyulel 3aMeTKe 
HOOpalllasiocb BHUMaHHe Ha HeOOXOAMMOCTb yYeTa MepHOCTH B pactipeseteHnn 
itor, uTO B JlaubHeiiiem paccMaTpHBasiocb Take psijoM apropos ((’,*) 
). pu npwHumaemom 3yecb Mogxxofle K BOMpocy O BbIdHCJIeHHH TeMMlepaTyp- 
3ABHCUMOCTH TelJIOeMKOCTH BO3MOXKHO ydecTb H MepHOCTb, YTO BbiTeKaeT 
NOJIYYeHHbIX BbIparkKeHuli, OHaKO Mbl OrpaHHYHMcA Cly¥aeM M30TpoNHoro 


Pforo TeJla. 
Ilpunatoe HaMH pactipeyqemeHue YacTOT C H3BeCTHbIM npH6smM2KeHHeM 


DKeT ObITb OMHCaHO BbIpawKeHHeM THIla 


dz —ayt 


904 


\ 


ee — ca ee se — 


— 


’ 


a 


Oynako JIA yupouleHuA, He jleiax, M0-BHMMOMy, OonbuOK NOT PpelHOC) 
MbI OrpaHHUMMcs alnpoKCHMalMel KPHBOM paciipefeseHHA YacTOT NO CICK’ 
KovleOaHHii ypaBHeHvem Bsa (puc. |) 


dz = AyP e—<’, () 
dy i 
TlockombKy WomHoe 4ucO KoNeOaHH Z B rpaMM-aTOMe TBepPAOrO Ti) 


paBHo 3, TO 


z=3N= 


a r(p+4) 
\ Av? e-*v dy = A grt = 
iY) 


oTkyya A = 3Naet1/C (p + 1), mpuyem yacTOTa %, COOTBETCTBYIOMlad MaKy 
MyMy Ha KPHBOH paciipeyeseHHA, KOTOpylio Mbl NPHMe€M 3a xapaKey 


4an 


C Zad-e-am 
a 
4 
J 
2g 05 0 15 20 a5 30 
7/9 — 
Puc. 2 


CTHYeECKY!O YAaCTOTY, MPH 9TOM OyyeT paBHa vp = p/a. Torga xapakTepHc 
yecKad TemMepatypa 9 6yyeT paBHa 


pec te 8 


Ri Tikes 
B 9Tom ciryuae MOIHad 9HeprHA KONeOaHHH UH BHYTPCHHAA 3Hepl 
TBepforo Tea OyfeT paBHa 


elvlkT __ 4 : 


co 
AG 2a \ hy -vPe—*” dy 
0 
oTKyfja Cc JOCTaTOUHbIM TIpHOJIM KeHHeM TOJTYUHM 


AUS E\r aap 
" art (5) (pT/O +1)” 


Ilockosbky Avid H3OTPoNHOrO TBepyoro Tea MOXKHO NosaraTh p > 2, 
B 93TOM CJTyyae pH p= 2 
T/0)8 
Ais __ Fan: 
UO = 24KT QT +15 ° 
Ha ocuopanuu dbopmyvipt (6) Avid TemNepaTypHoO 3aBHCHMOCTH TeMVIO( 
KOCTH M30TPONHOrO TBepyoro Tela NOsyyaem 


Seu ea 
C = 3Rppts (TOP [p T/8 + p +2] . 
Kp (pT/0 + 1)?+2 ; 
IpH p= 2 
os (7/8)? (27/09 +4) 
So? a 
Ha puc. 2 noka3aHa KpHBad H3MeHeHHA BHOPallMOHHOL TemOeMKOCTH | 


WeTKH TBeporo Tea B 3aBucumocTu oT 7/0. TlpuHnmMaemas xapaKkTepuc’ 
yecKaa TemlepaTrypa NpHMepHO B TPH pasa MeHbiue NeOaeBcKol!. 
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QKCIePHMeHTAJIbHbIe LaHHbIe 10 TeMMepaTypHOl 3aBucuMocTH TemmOeMKo- 
PasMMHbIX TBEPAbIX TEI XOPOLWIO ONHCHIBAIOTCA NOYUCHHEIM BbIpPaxKeHHeM. 
OcTOTa MOMY4CHHOrO 3aKOHa H3MeCHeHHA TeMOCMKOCTH TBEPALIX Tel B 3a- 
MMOCTH OT TEMMepaTYPbI OTKPbIBAeT LIMPOKHE BO3MOXHOCTH JWI ero I pHMe- 
HA B CaMbIX PasHOOOpasHbIX TepMOAMHAMMYeCKUX uM Apyrux usnueckux 
yeTax. 


Ilocrynuno 
25 III 1957 


UMTHPOBAHHAA JIMTEPATYPA 


tA. Einstein, Ann. d. Phys., 22, 180, 800 (1906); 34, 170 (1911). 2P. De. 
€, Ann. d. Phys., 39, 789 (1912). ® M. Bofn, T. Karma Me Pys. Zs, 135 297 
12);14. 15(1913). 4M. Blackman, Zs. Phys., 86, 421 (1933). 5A. ® Hodde, 
pH. Bonpocpr TeopHu H HCCeJOBaHHA MOJYMPOBORHUKOB H MIpoweccoB NOYNpOBOAHUKOBOK 
atypruW, VMs3a. AH CCCP, 1945, crp. 5. oH. SH. iGuiprora, JIAH, 47, Ne 1, 
B25). 7B. B. Tapaco x, JAH, 46, 1 (1945). *eM. ‘luamwn. 
T®, 22, 471, 475 (1952). 


Hornsagn AKkawemMun Hayk C.GG.P 
1957. Tom 115, Ne 5 


SH3HK\ 


10. A. CYPKOB 


IKCHEPHMEHTAJIBHBIE HCCJIEJOBAHHA AJIbPA-PACIIAA 
3JIEMEHTOB CPEJ.HEFO ATOMHOLO BECA 


((IIpedcmaeneno axademuxom A. I]. Bunoepadoeeim 7 III 1957) 


Bonpoc 06 «-pacnage a3ieMeHToB c A<209 yxKe paccMaTpuBaJIcd B JHTep) 
Type (!), H Obl0 MOKa3aHO, YTO BCe 3uIeMeHTbI C MACCOBbIM YHCJIOM NpHOKS! 
TeJIbHO Gonee 150 HeycTroH4MBbl OTHOCHTebHO &-pacmiaga. QeMenTbl cpefHel} 
aToMuHoro Beca (N = 82126) oka3biBaloTCA YCTOHYHBbI JIMLb NOTOMYy, 41] 
SHeprHa paciiafla y HHX Masa, a BPeMA XH3HH COOTBETCTBEHHO BeJIMKO. Pert) 
CTpalluA TaKOM a-aKTHBHOCTH 4Yallle BCerO OrpaHHYHBaeTCA BO3MOXKHOCTAM 
CYULeCcTBYIOUINX B HaCTOALee BPeMA MeTOJOB H3MepeHHA. OHaKO B HEKOTOPBI} 
culyuanX TWaTeJIbHble HCCIeOBaHHA BCe Ke NOSBOHIH OOHAPyXUTb pA ecre) 
CTBeHHbIX &-H3yyaTeneH (7°). j 

V3 TeopuHu &-pacnagla cilefyeT, UTO C YMeHbIeHHeEM MaccoBoro YHCJa H3C 
Tola yBesMYMBaeTCA SHEPrHA a-pacnaga. TakuM OOpa3oM, YeM Jlerue H30TOMb 
TEM OHH MeHee YCTOHUMBbI OTHOCHTeJIbHO &-pacnajla. Ito oGcTosITebCTBO MOE 
BOJIAeT BOCHOJb3OBATbCA AJeCPHbIMH peaKUHAMH, MpOTeKaloWHMU NO JeicTBH 
€M HYKJIOHOB BbICOKUX SHEprH, IA NONyYeHHA H3OTONOB Cc OoMbLIMM HejO 
CTaTKOM HeHTpoHoB. Ho STH H30TOMbI OKA3bIBalOTCA TaK2%xKe HeyCTOHYMBbI OTHO 
cuTebHO K-3axpata u B*-pacnagla, MpHieM B paccMaTpHBaeMo oOmacTH 9TI 
NepeXxofbl walle BCerO OKa3bIBaIOTCA HavOoJlee BEPOATHBIMH, YTO B 3HAaUHTesb 
HOH CTeNeHH 3aTPYAHAeT perHcTpallHio H HCCJIeOBaHHe «&-pacnaya. OWHAaKO H Qs 
3JIEMEHTOB CpefHero ATOMHOrO Beca B HEKOTOPHIX CyYaAX &-pacnal CTaHOBHTCS 
TipeoOiaarouluM cpeqW ApyrHX MpolleccoB pawoakTHBHOrO MpeBpallleHua 
Tak, HampHMep, H3 9HepreTH¥YeCKHX cooOpaxkKeHHH H3BeCTHO, YTO HaHOoues 
HeEYCTOHMYHBbIMH OTHOCHTebHO &-pacnaya ABAAHOTCA H30TOMbI, HaxOAllMecs 
B HavaJie 3aMOHeHHA HYKJOHHOM OOom04KH. Pag TaKHX H30TONOB, HMerOLlAy 
84—85 HelitponoB, OOHapyKeH H HcCleqoBaH B paOotax (771°). Ckayok B 3Hep: 
THH CBA3H HYKJIOHOB B Ape, ONpefenembl OOoouKOH N = 82, HacToubKC 
BeJINK, YTO paca H30TONOB c N<84 He yQaetca HaOosaTb. Kpome Toro, y Hau: 
Oolee TAXKeJbIX SJIEMeHTOB Cpef\Hero ATOMHOrO Beca, axKke Mp HeGOOVIbLION 
HelocTaTKe HeEHTPOHOB, H3OTOMbI yKe CTAHOBATCH HEYCTOMYMBbIMH OTHOCHTedIb: 
HO &-pacnayla, B TO BpeMa Kak K-3axBaT uM B*-pacnay elle Malo BepOsATHBI. 
OTHM OObACHACTCA &-AKTHBHOCTb HeliTpOHHO-e*UUMTHbIX us0TONOB Au, Hg, 
Bi, ‘Po, At w Rn. 

CvicTeMaTuka 9KCIICpHMeHTaIbHbIX JaHHbIX MO &-pactafly 9eMeHTOB cpex: 
HerO ATOMHOrO BeCa MOSBOJIACT 3AMETHTb CYLIeECTBOBaHHe TeX Ke 3aKOHO: 
MepHocTeH &-pacnafla, 4YTO WH HaOmOfaeMble B OOMACTH TAXKENbIX 9/IeEMeCHTOE 
(A>209). Sto aer BO3MOxKHOCT CleaTb HeKOTOpble NpeANOCblAKH AWA TIpo: 
BeJleHHA SKCIEPHMeHTAJbHBIX HCCNeMOBaHHH &-pacnafla 3JeMeHTOB cpesHerc 
aTOMHOrO Beca. 

OcHOBbIBasCb Ha H310XKeCHHOM, HAMM MIpoBe/leHbl 9KCMepHMeHTaJIbHble Accu 
AOBaHMA &-pacnaya B paccMaTpMBaeMoH oOOsacTH Hu3s0TONOB (N = 82126) 
%-AKTMBHbI€ HSOTONbI MOMyyasuch B Mpollecce AMepHbIX peakUHH mpu obsyye: 
uuu Er, Yb u Hf na cunxpouuKsorpone OOvequnenHoro uHCTHTYTA AJlep HbIY 
ACCJleOBaHHH MpoToHaMH c 3HeprveH oT 70 yo 660 Mos. Jina uccneqopanus 
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IX PeaKUMH, HAKOMJIeHHbIX B MepHo§ 3-MecauHOH paOorTbl ycKopHTewA. 
OOpa3z0BaBlivecs B Mpollecce AJepHbIX peakIMH 9eMeHTbI pasyleiAINCb 


/OMaTOrpauyeckuM MeTOJIOM HU He HTHPULMPOBaJIHCb NO pa3sJIMUHbIM BAaM 
AHOaKTHBHOrO pacnajla, onyOMKOBaHHbIM B WHuTepaType, HW NO XpOMaTorpa- 
yeCKOH IKaJIe BbIMbIBaHHA AKTHBHPOBaHHbIxX SJIEMECHTOB, CHATOH NIpH Tex *wKe 


15000 
10000 ' 
8 


5000 


Y 

100 1380 200 230 WO JID 400 
NaNnad 

c. 1. Xpomatorpammb! mpofyktos Gom6apAuposKu Er, Yb u Hf mpotonamu c snepruelt 


560 Mos (pa3feeHHe Mpou3B02H10Cb MOIOYHOH KHCHOTOH Ha cmone JL = 50 (X-12); pH 
3,4-+-3,6; ¢= 85°, V =1 kanua/mun.) 


vl 


i| 
Ix peakwui. [Ina uccleqoBaHuA &-pacnaga B KaxKJOM H3 onbIToB Opamncb 
\IbKO 3aBeQOMO 4UcTble (pa3eyieHHble XpoMaTorpaduyeckH Jo Poua) PpakunH 
|PasoBaBLIMXCA S/IeMeHTOB. B npoBeseHHOH SKCMepHMeHTaJIbHOK paOoTe of- 
BM W3 BaxKHbIX MOMeCHTOB OblIO NomydeHHe JocTaTOYHO UYHCTO BbIeeHHbIX 
HEMeHTOB, Ha 4TO ObIIO OOpallleHo OcOO0e BHHMAaHHe. 

Ha puc. | mpefcTaBsenbl XpoMaTorpaMMbI MpOAyKTOB ARepHbIX peakuni, 

pasyrouluxcsh pH SomMOapyupowKe Er, Yb u Hf nporonamu c dHeprnel B 
0 Mss. XpoMaTorpaMMbl CHHMaJIHCb OJHOBpeMeHHO No B- WH &-aKTHBHOCTH. 
OWHbIe JIMHMM COOTBeETCTBYIOT BesIMUMHe B-aKTHBHOCTH, JIMHMM C TOUKAMH — 
WUMHe &-AKTHBHOCTH B HMMyJIbcax B MHHYTY, CUMTACMbIX JaHHbIM CYeTHBIM 
TpofictBoM. «&-AKTHBHOCTb, perHcTpHpyeMad TO/bKO orTonmacTHHKaMH, Ha 
OMaTorpaMMe He yKa3auHa. 
B ra6a. | yKa3aHbl Bce &-aKTHBHble H30TOMbI, OOHAPyKeHHbIe HAMM B MIpo- 
WIeHHbIX HCCeLOBaHHAX MpofyKTOB OoMOapHpoOBKH 9JIeEMeHTOB cpefHero 
lomHoro Beca. Hekoropble 43 HUX OblIH H3BeCTHbI H3 paHee ONyOMMKOBAaHHbIX 
H6oT. Jia HAX MpHBOAATCH HavOovlee TOUHbIe AaHHble, MOyYeHHble B pado- 

(®). Wsoronst Dy(?%), u Hi(?) mpesmomaratorcah HOBbIMH. SHayeHHA 
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MACCOBBIX UHCes HaMH He olpesemamucb. Uvcna, yKa3aHHble B CKOOKaX, ABS 

IOTCH HavOoJIee BEPOATHBIMM 3HaAYeHHAMN, TIPHNWCaHHbIMH JaHHOM &-aKTMBHOCT 

H3 CHCTEMaTHKH &-pacnajla. «-AKTHBHOCTb rapHuA He COBCeM JOCTOBepHa BBM] 

HeCOBepIleHCTBa XHMMYeCKOM MeToAuKH. M3Mepenve a-aKTHBHOCTH 93JIeEMeHTO! 

yKa3aHHblx B TAO. 1, Mpon 

Ta6Oanna 1 BOMMOCb Yepe3 HECKOJIbKO YH 

- COB Hocse OOsyYeHHA MHLUIeH 

Mo mpyrum qannpm = (BNeMA H3MepeHHA 3aBHCHs 

ae rae : OT NMops#AKOBorO HOMepa OOM} 

Mop " yaemMoro HM HccJieqyeMoro 93JIt 

Menta). QuieMenTbl c Z <E 
HaMM He MCCJeOBa.1HCb. 

mee Jaa uszotonos Tb14® u Dy?) 

Tb | 149 |4,06-+0,05| 4,3+0,24.] 4,08] 4,1 u. | 9HeprHH H3MepeHb! C MOMOLIb 

Dy | 152 |3,66-++0,08] 3,2+0,3 4. | 3,73 | 2,3 4. HOHH3alMOHHOM KaMepbl C MH 


Gd | 148 |3,3 0,2 | ~ 10? ner, | 3,27 | > 35 ner 


Dy |(158)/3,3 40,2 | ~10ner, | — TOKAH@IbHbIM  aHaJIM3aTOpG 
sel (.lo seeophlereone ale = a aMIMMUTY A MMIysbCoB. CooTBe 


BEIY. CTByIOWIHe HM NepHosbl now 

pacnayla H3MepeHbl Ha CLHHTH, 

JIAUHOHHOM @-cueTuHKe. JI) 

v3oTonos Gd!48, Dy(1®) wu Hf(?) sHepruu ompeyeiaiucb No mpobery B TO; 
KOCJIONHBIX (50 ») doTonmacTuHKax. BpmucneHHble WA HAX NOJyNepHoOjbl a-pa} 
Mala ABJAIOTCA TpyOoH OWeHKOH. | 
KpomMe yka3aHHOoH allnapatypbl H MeTOAOB pervcTpalHu &-akTHBHOCT) 

B paOoTe JIA MAeHTHUKALHH MpOAyKTOB AJepHbIX peakKUMH ACNO/b30BAaIHC: 
JIOMHMHECHEHTHBIM Y-CIeKTPOMeTp, CTaHJapTHble yCTaHOBKM C TOPLOBbIMH cue 
unkaMy Talirepa 4 rpyObli MarHvTHbIM aHanM3aTop B-4acTHL. 
B 3aKI0UeHHe MOIb3ytOCb CJly4aeM BbIpasHTb OmarofapHocTb JI. Il. Me 
KaneBoH wu A. A. Tlo3qHakoBy 3a NOMOU[b MpH BbINOJHEHHH JaHHOM pador} 


VWuctuTyT reoxuMuH WH aHanuTHYeCKOH XMMHH Tloctynusto 
um. B. VW. BepHagcKoro 7 Ill 1957 
Akayemuu HayK CCCP 
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PHSHKA 


3. E. ®PAXKHH 
AJIFEBPA MATPHIT TEOPHH UACTHLL CO CIMHOM 2/,* 
(ITpedcmaeaeno axademuxom B. A, Poxom 5 IV 1957) 


1. Yyo6cTBo anre6panteckoro MeToa, Kora MATPHILaMu, BXOJAMMMH B BOI- 
OBOe YypaBHeHHe, MOXKHO ONepHpoBaTb Kak aOcTpaKTHbIMH YHcaMu, 3HaA 
IMUIb COOTBeTCTBYIOUIMe MepecTaHOBOYHble COOTHOWIEHHA, MOJIHOCTbIO OWleHEHO 
TeOPpHH 4acTHU CO cNHHOM 1/, (anre6pa J[upaka) (1) u vacTul co cnuHamu 0 
Hh 1 (anre6pa J[odduna — Kemmepa) (°). B qaHHol cTaTbe MbIl YCTaHOBUM OCc- 
HOBHbIe COOTHOWeHHA asIreOpbl** a MaTpHl, BXOAALWLMX B BOJHOBOe ypaBHeHHe 
WIA WACTHIbI C CHHCTBEHHBIM CNHHOM 3/, H NOJOKHTeMbHO-OMpeeeHHbIM NOdI- 
HbIM 3apsajloM. 


0 , 
{a Ox, 7 in| Y (Xo, X1, Xo, X3) = 0, (1) 


rie W'(Xo, X41, Xo, X3) = V(t, x, y, 2) — 16-KoMMOHeHTHaS BOJIHOBaK CPYHKIMA Yac- 
[PHULbl CO CIIMHOM 3/o; ak — 16-MepHble KBalpaTHble MaTpHLbl, KOHKpeTHbIM BUY 
OTOPbIX B pa3JIMGHbIX TpefcTaBJIeHHAX MpHBefleH B paOotax (* 5); x — macca 
HacTHUbl* **. 

2. Jia vacTH, c NpOH3BOJbHBIM CIMHOM B pabotax (°,*) paspaOoTaH COMME 
MeTOJ BbIBOJa NepecTaHOBOUHbIX COOTHOWeHHH, MosyuaeMblX H3 BHJa MHHH- 
MaJIbHOrO ypaBHeHHA, KOTOPOMY YAOBJIETBOPAIOT COOTBeTCTBYIOWHe MaTPpHLbl. 
IMvHvuMaJibHoe ypaBHeHHe JIA MaTPHL, YaCTHIbI C EMHCTBEHHDIM OlpeyeJleHHbIM 
KIIMHOM S HMeeT, Kak H3BecTHO (°,8), BHA 


(DY) (esty=0. (2) 


na uacruy co cnuuamn 1/5, 1, §/, umn 2 n= 2s —1****, 

_ OjHako MepecTaHoBOUHble COOTHOWeHHA, CJleqyroulve H3 (2), OKa3bIBaoTCA 
CIHWIKOM OOWMMH. Tak, JIA YacTHIL co CNMHOM | (Tak %Ke Kak AIA WacTHL co 
cnuHom Q) nojuyuarorca crleqyrollve NepecTaHoBOuHble COOTHOLIeHHA: 


>) B (B'B™ — gi) = 0, (3) 
| Dp 
irge g'” —metpnuecKHH TeH30p CIIelHaJbHOM TeOpHH OTHOCHTEJbHOCTH; 


[90 .=_ — pll— p22 —_g38a- 1; gim — (0 (1 m); ») o6o3HayaeT CYMMHPoBa- 


| p 
juve TIO BCCEM BOSMOXHbIM TepecTaHOBKaM 3HauKoB Rk, 1, m. [lepectanopounpie 
cooTHOWeHHa (3) pasOuBaloTca Ha Ba THMa MepeCTaHOBOUHbIX COOTHOWeHHH 
© CHMMeETpH3allvelt 0 JByM 3HauKaM. OHH M3 9THX THIOB, a HMCHHO epe- 
CTaHOBOUHbIe cooTHOWeHHA JlspdbunHa — Kemmepa (?), BbINOWHAIOTCA HM OMpe- 
JeInI0T BCIO avIreOpy MaTpHIl Teopun uacTu co cnmHOM O uuu |. 


* Pa6ota nomowena 12 I 1957 r. Ha cemuHape TeopeTHYeckol ma6opaTopHu O6nequHen- 
HOFO MHCTHTYTa SAepHbIX HCCIeLOBaHHH. 
** necb H B aIbHefuleM JaTHHCKHe HHAeKCbI Mpo6eraioT 3Hayenua O, 1,2, 3, a rpeveckne 
i, 2, 3. Kak o6bIuHO, MO OAMHAKOBbIM HHAeKCaM, BCTpeYalouLMMCa B OMHOM BbIPaxKeHHH Bark Jbl, 
MloypasyMepaeTca CYMMHpoBaHHe. 
*** B cratpe pblOpana CHCTeMa e{HHHL, B KOTOPOH h% — noctosuuasd IlnanKa u ¢ — CKopocTh 
cBeTa paBHbl €AHHHLE. 
#*** Ting uacTuu, co cimHom 2 matpuna L°, nocTpoeHHaa mo MeTogy Tenbdanya u Aranoma (3), 
YNOBNeTBOPAeT MHHHMaJIbHOMy ypaBHeHHio (L°)5 = (L°)®. 
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3. Jlaa uacruunt co cnuHOM °/, u3 (2) cuIeqyIOT NepecTaHOBOYHBIe COOT- 
HOWeHHA * Ht 


Dd) aiak (alam — gi) — 0, (4) |) 
p 


Syecb B » HYKHO IPOH3BOJMTb WepecraHOBKy MO BCeM UYeTBIPCM 3Had- jf 


iP. 
KaM. 
Hu OHH H3 Tpex THMOB NepeCTaHOBOUHBIX COOTHOIMCHHH C yaCTHUHOH 


CHMMeTpH3allHel 10 ABYM WJM TpeM 3HauKaM, HM UX JIMHeHHad KOMOHHALMA 
He BbITOJIHAeTCA MaTpHuamu a. C y_pyrol cTOpOHb!, OOulee MepecTaHOBOU- § 
Hoe COOTHOWeHHe (4) BbINOMHAeTCA He TOMbKO MA MaTpHIL a&* TeOpHH Ya-F 
CTHIL CO CHHHOM 3/,, HO TakxKe JIA [MpaKOBCKHX MaTpulL 7", AsppHH-KeM- {6 
MepOBCKHX MaTpul B*, MaTpHU TeOpHH YaCTHUbI C MaccoH x M ABYMA CMH-f 
HOBbIMH COCTOAHHAMH 3/, vu 4/2, IPHBeeHHbIX B padoTe (*), H MHOPHX APyrHx.’ 
Ilostomy jWif TOTO YTOOM! BEIAeHTb UMeHHO asreOpy MaTpHL, OMHCbI-4 
BalOUlHX YaCTHLy CO CMHHOM 3/,, Hy2KHO HaHTH HeKOTOpble OOaBOUHbIe CO-p 
OTHOWeCHHA, KOTOpbIe, Hapsgy c (4), BHINOHATHCh Obl AA HHTeEPeCyrollAx} 
Hac MaTpul a, K HCKOMbIM COOTHOLICHHAM HY2KHO TIPeAbABUTb CJIeLYIOULHe fj 
TpeOOBaHHA: a) OHH HE JOJPKHbI YJOBJIETBOPATbCA IPMHTOBbIMH MAaTPHLLaMH, ih 
NOCKOJIbKy B TEOPHH YaCTHL CO CNHHOM 3/5 H MOJIOKUTEIbHbIM 3apAOM Cy-/h 
IeCTBEHHO, YTO MaTpHbI & HespMuTOBBI (*); 6) H3 HHX JOJDKHbI CJIeOBaTb-s 
JONOMHUTEIbHBIe YCJIOBHA, HaylaraeMble Ha BOJIHOBy!0 PYHKILHIO. 
Takue COOTHOILCHHA HMeIOT BUY ** 


Sn {amata™ + atoclam™ + af (ama 4. aq) — | 
—i(amar + aca!) al} {oko! + otach} =(). (5) 


CootHowenua (5) MpoBepsIMcb HaMH JJId MaTpHu a B NapamerpHueckoM 
mpegctapnenuu Tlerpatia (5). CneqopaTenbHO, OHH BBIMOJHAIOTCA H B APyrHx f 
NpeCTaB.1eHHAX, TaK KaK, KaK MOKa3aHO B padoTe (4), MaTpHub! B mpen-'® 
cTaBsieHHH Ilerpawia CBA3aHbI JMHeEHHbIMH JONYCTHMBIMH MpeoOpasoBaHHAMA 
C APYrHMH H3BeCTHBIMH MpefcTaBJeHHAMH MaTpHL a® (3,4), 
i J[iai MlonHOro NOcTpoeHHA aureOpbl MaTPHW TeEOpHH YaCcTHIL CO CHHHOM 3/q P 


CyWeCTBEHHO, UTO HH(PHHUTeESHMasbHbIe MpecOpasopanna I” ", onpesensrouHe A. 
npeoOpa3soBaHve BOIHOBOH dbyHKkunH VY i. 


YW = V4} foul ©) 
Tip OecKOHeYHO MaJIOM Mpeoc6pasoBaHuH Jlopenua 
BaD eS a -+- Zep x! (Ent =>—_— 9) " (7) 
MOXKHO IIpefCTaBHTb Yepes aHTHCHMMeTPHYHbIe KOMOMHALLMH MaTpHuL ak 
I” = 8/, (ako — aeloch) +. (oP otor jo! — oxlocioc joc) — 
— 8/4 (akoRorjon? — atalarjoc) — 5/4 (oko! — alah) aio, 4+ 


+ 7/4, (atatatoe; — atoiocor;). (8) i 


* SamerTuM, 4TO HaliqenHble B padore (1°) 20-mepnsie MaTPHIbI, KOTOPble TAKxKe MOTYT OBITB: 
OTHECEHBI K YaCTHLE CO CNHHOM */5, YAOBJIETBOPAIOT JIHLb MHHHMA@JIbHOMY ypaBHeHHIO (2) e | 
n =3 H, C/IENOBATebHO, HE BbIMOMHAIOT MepeCTaHOBOYHOFO CooTHOWeHHA (4). i 

HykHO oTMeTHTb, ¥TO 16-MepHble MaTpHUbI TEOPHH YaCTHILC CNHHOM 3/y ABIRIOTCA LH If 
cooTHOweHHA (5) npezcTaBneHHeM HaHHU3wel Pa3MepHOCTH, TaK Kak B pa6otTe (%) noKa3aHo, YTO|P 
TaKHEe MATPHILbI CAMHCTBEHHbI H HE MOTYT GbITb Golee HH3KOM PasMepHOCTH. Bonpoc o npencTaB- 
“eCHHAX COOTHOWWCHHA (5) Comee BbICOKOM, pa3MepHOCTH He HCCVleMOBaICA. Varese 


908 


| Kak 4 JOuDKHO GOBITb, MaTPHIbI a? yOBMeETBOPAIOT COOTHOIeHHIO, oGec- 
PmeunBalolleMy JIOPeHI-HHBapHaHTHOCTb TeOpHH (°*) 


okt” pM gk = ghlgm — ghing! (9) 
IIpeo6pa3opanve 7, oTBeYaIOllee OTPaxKeHHIO 


KOare XO. a Xn 2 (10) 
WiumeeT Buy 


T = 3/, {atorjon® + aata; — 8/.n9 — 4 («°)3}, T?= 1. (11) 


4, Jus Toro uTOObl MOCTpONTb HHBapWaHTHYy!O BellecTBeHHYy!IO (PYHKILHIO 
Jlarpanxka, HeEOOXOAMMO ONpefeHTb OCHOBHYIO HHBapHaHTHylO 2PMHTOBY Ou- 
jmunelinyio dopmy YY == Y"'y'¥ *. Xapnu-Uangpa (°) noKkasau, YTO MeTpH- 
yeckylo MaTpHuy Tpama %, BbINOJIHAIOWLy!O yCOBHA (°) 


| 


(at) —ryok = 0, I%*y—xl =0, (12) 
Ta—yT =0, I*q—yI* =0 

| HYKHO WCKaTb B BHJe 

1 = AT, (13) 


ik ik 
jrye A — HekoTOpaa cKanapHaa mMatpuua, T. e. J A—AI™ = 0, TA — 
‘_—AT=0. B Hauiem cayyae A sBpaaeTca mMHHeEHHOH KOMOHHalHeH ABYX 
“MM@IOWNMXCA B TeEOPHN CKaJIApHbIxX MaTpuy J Hu ala; **: 


A = (7—4Y3) (I —%2(2 + V3) aia). (13’) 


IIpH 93TOM HYyKHO yueCcTb, 4YTO MaTPHUbI a&” He ABMAIOTCA SPMHTOB- 
CKMMH. 


(at)? = eb {ae — 3V3 (ccc — whale, — 7 alaa,)} ; (14) 


| rye e* — cdyHKuna, Jaioulad 3Hak: 29 = 1, el =e? = oF = — J, 

| CuefyeT HMeTb B BHAY, YTO BbIPaKeHHA AA NU (a")” vepes a” BepHHT 
| JMIUb B MpefctaB.teHuH Tlerpauia, Tak Kak NpH Mepexose K ApyruM npeycras- 
J@HHAM, CBA3AHHbIM C MpescTaBseHHem Ilerpaiua, JOMyCTHMbIMH, HO He YHH- 
| TapHbIMM TMpeoOpasoBaHnaMnH (1) 1 u (a")*” mpeoOpa3ylotcs HHaye, yeM a’, 
©. Tloctpous dyHkunio JlarpanxxKa HW BBej\A B Hee OObIYHbIM O6pa30M B3aH~- 
| MOjelicTBue C 3JIEKTPOMArHHTHbIM TIOJIEM, TMOuTYYHM Mocsle ee BapbupoBaHHA 
| YpaBHeHHaA JIA “aCTHUbI CO CNHHOM 3/. BO BHEeLIHOM 3JIeKTPOMarHHTHOM 
| Tove 
| (alx, + ix) ¥ = 0, (15) 


fe) F 4 
THE ™1 = gg — dep; ¢1—eTHIPEXMepHBIH TlOTEHUMAN SeKTPOMarHHTHOTO MOMs; 
| e — 3apag. 


Ucnoumb3yA COoOoTHOWeHHA (5), MOXKHO MNOJYYHTb ABa THMa JOOaBOUHbIX 
yCJIOBHH, HaJlaraeMbIxX Ha BOJHOBYIO dbyHKuHio. Jia BbIBOa NepBoro Tuma 
| OMOHUTeIbHbIX YCJIOBHH, CBA3bIBAIOWIMX KOMIIOHEHTbI BOHOBOK dyHKUHH 


* 3necb HW B aubHehuleM 3Be3204Ka O3HAYaeT SPMUTOBCKOe CONpAKeHHe. 

** UncseHubl KoapmuuverxTt B dopmyvie (13’) Bbl6paH H3 yCIOBHA, UTO MeTpH4e- 
eka MaTpwua 7 uMeeT 12 COOcCTBeHHBIX 3HAYCHHH, OTHOCAIMMXCA K MpeACTaBJIeHHIO CO cn 
HOM 8/9, paBHbIx -+ 1. 
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Mexy co6ol, MonyuuM us ypapnenua (15) cneqyiomlee ypaBHeHHe BTOPOrc) 
nopayka: 


4 t =, a) 
(ako! +. alah) repay — Ze (char! — ala) Fry + x? =O: (16) 
IIpH 2TOM MbI HCHOb30BaH MepeCTaHOBOYHble COOTHOWICHHA JIA Tp, 
Tat, — TT, = — iF n1, 
09, 99), 
rye Fri = 5 — 3, — TeHSOP SJIEKTPOMATHUTHOTO NOWA. 
XR 
Ymuoxaad ypapHenue (16) Ha MaTPHUHIH BeKTOP | 
Al = alala; + alain; — aiajai, (17) 


B CHVIy COOTHOWeHHH (5) NOyYHM JONOJHHTe/IbHbIe YCIOBUA B Bue 


li (5) Fa + AY = 0, (a) 


2 
rye. aHTHCHMMETPHUHBIi TeH3Op TpeTbero pauHra 
Qi — Aluka! — alot) =e (niala; + alain; — ataja’) (ato! — octet). (19) 


JA BbIBOa JOTIOJHHTCIbHBIX YCJIOBHH C MpOH3BOQHbIMH BOJIHOBOM (yHK-f 
WMH HYyKHO ypaBHenue (15) yMHOXKUHTb Ha MaTPHUHbIN TeH3Op BTOporog’ 
paura i 


Ri mo Alak = (atoloe; + alot Ci — aia jal) a (20) 


B cuny (5) nojyyaem pesIaTHBHCTKH-KOBapHaHTHbIe ycioBua qua VY 


Lin facl ikl h 
Tak kaxy 0) = que: TO WIeH Qit* — 0 (10 R He CYMMHpoBaTb), H B 
ypaBHenuax (21) orcytcTByer ueH c mp. TIpH k=O otcytcTsyer usmen cl 
TIpOM3BOAHOM MO BpeMeHH, H ypaBHeHusa (21) mpHo6peratoT xapakTep jonoa-e 
HUTCJIbHbIX YCOBHH, CBASbIBaIOWLMX IPpOCTpaHCTBeHHbie MpOH3BOAHbIe BOWHO- 
BOH (PyHKWUMH Cc CaMOH BOMHOBOH dyHKUHeH. | 
Jina cBoOoqHoh yacTuunt 9; = 0 u Fp: =O HW JOMOTHUTeTbHBIeE yCOBUs fi 
(18) u (21) npuo6perator Bug 
ips 41/41) oint Oy pikl wp — 
A’e =0, {5-(<) @ ane | Y= 0, (22) & 
B 3akmoueHve aBTOp cepyeuHo GOuarogapuT C. B. U3maiinoza 3a MlOCcTOAH- |i 
HbIM HHTepec K paOote uw IO. A. Anma 3a weHHy1o AuCKyCcHtO. if 


JleHHurpagckul, rocymapcTBenHplii MeqarorMyecKHit HHCTHTYT iTloctynu1o 
uM. A. HW. Tepuena 27 III 1957 
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1954. ® Harich-Chandra, Proc. Roy. Soc., A 192, 195 (1948). 1° E.-C. -@.p age 
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Horaage Akaygemun nayx CCCP 
1957. Tom 115, Nb 5 


PHSHKA 


B. H. UBETKOB u C. A. MAPAPHK 


WNTHYECKAS AHU3ZOTPOMMA HEKOTOPbIX WEMHbIX MOJIEKYJI, 
: CO/MEP)KAUIMX BEH3OJIbHbIE KOJIbILA 


(ITpedcmaeaéno aKkademuxom A. A. JIe6edeevim 19 IT 1957) 


Kak uspecruo, uccsleqoBaHHe JBOMHOFO Jy 4elpeOMJeHHA B MOTOKe pacrBopa: 
luMepa ABJIAeTCA HavOovlee HeMOCpeACTBEHHbIM Me€TOJOM ONpeesleHHA ONTH- 
HcCKOH aHH3OTponHH ero MOJIEK JI. 

| Ecam MosuMep, COCTOALIMH M3 IWeMHbIX JIMH€MHbIX MOJeKy pacTBopeH 
HpacTBOpuTeNe, NOKAasaTeJb MpeOMJIeHHA KOTOPOrO COBMaaeT C NOKasaTe/eM 
MPEJOMJICHHA TNOJIMMepa, T. €. eCJIM’ OTCYTCTByeT TaK Ha3bIBaeMbIM «apPeKT 
ppmMpm (',”), TO crarucTuueckan Teopua (°) NpHBOAHT K cueayrollel 3aBHcH- 
DCTH Me*KAY XapakTepucTuyeckol Ba3sKkocTbio [y] pacTBopa uw ero JHHaMmoon- 
lueckoli nocrosHHoit [1] 


A 24.2 
[1] = lim n() tl = 0,195 te, — a). (1): 


0 


eCb f — MOKa3aTeJIb MPeJIOMJICHHA PaCTBOPHTeIA, 4% — efO BABKOCTb, k — 
ocTOAHHaA Bovsbumana, T — aOcomioTHad TemMNepaTypa, c — KOHIeHTpalluA 
An — pa3HocTb JBYX TvlaBHbIX MoKa3aTeeH MpeOMeHHA pacTBOopa, Ha- 
loaeMaa B JiaMHHAPHOM MOTOKe C rpafHeHTOM CKOpOCTH g, %1 — a — pa3- 


) 


DCTh ABYX TVIaBHbIX NOJIAPH3yeMoOcTeH (B HaNpaBJICEHHH Wen HW B HallpaBJIeHHH 
PNeHAUKYJIAPHOM K HeH) CerMeHTa Wenu, T. €. TaKOrO ee y4acTKa, JJIMHa KO- 
)poro JOcTaTOUHO BeJIHKa, YTOObI HallpaBseHHe STOO y4acTKa He 3aBHCeJIO 
HanpaBJieHHi JByX COCe€AHHX C HMM CerMeHTOB. 
| Takum o6pa3om, u3Mepenue BeuuuH [n] u [y] B pactBope nosBousAeT ompe- 
MIHTb AHH3OTPONHIO CePMeHTa G& — &>. 
_ C apyrot cropoubl, aHH30TpOmHa CerMeHTa ONpefesAeTCA XHMMYCCKHM CTPO- 
HMeM NowMMepHoH uemM. B Tex cmyuaax, Kora 9TO CTpOeHHe AOCTAaTOUHO XO- 
DIJO H3BeCTHO (KaK B CMbICJI€ CTepPCeOXHMHH MOHOMEPHO"O 3BeHa, TaK H B OT- 
DINCHHH BpallleHHA BOKPYP BaJIeHTHbIX CBA3eH Wen), Teopusa (*) aeT BOSMOX- 
DCTb BbIUHCJINTb PAa3HOCTb NOJIAPH3YeMOCTeH CerMeHTa NO H3BECTHbIM MOJIAPH- 
€MOCTAM CBA3E€H MOHOMEPHOTO 3BeHa. 
| Topa3yo yale NpHxXOAuTCA HMeTb eNO C NOJIMMePHbIMH WenAMU CJIOMKHOFO: 
TpOeHHA, eTaIM KOTOpOrO Mao u3BecTHEI. IIpH Takux ycJIOBHAX He Mpey- 
TaBJIACTCA BO3MOXKHBIM aTb KOJIHYECTBCHHOe COOTHOIWCHHE M@KY aHH30- 
ponueli cerMeHTa HM aHH3OTpOMMeH MOHOMepHOrO 3BeHa. OAHAaKO U B STHX CJIy- 
AAX, HCMOJIb3SYA SKCMEPHMeHTAJIbHO HaleHHOe SHAYeHHE %, — &,, MHOFa 
loxHo CJlelaTb Ka4eCTBEHHOe 3aKJIIOUeHHE O CTPYKTYpe MOHOMePHOrO 3BeHa 
By¥aeMOH NOMMepHOH Wenn. Tak, HanpuMep, OMbIT NOKa3bIBaeT, YTO Pa3HOCTb 
OI PHSYEMOCTeH MOHOMEPHOrO 3BeHa (B HalpaBJICHHH Welw TlaBHbIX BaJIeHT- 
ocTeH HM B HalpaBJeHHH eMy MepNeHAMKYJIAPHOM) NO 3Haky COBMayaeT C aHu- 
ObTponueH cerMeHTa. 

B nactoset padore 3To OOCTOATEIBCTBO HCMOMb3YeTCA JIA CPaBHHTEbHOTO: 
YJCHHA CTPYKTYPbl MOJIMMePHbIX WemeH, COMeprKall{HX OeH3OJIbHbIe KOVIbUa. 

VccieqoBasivcb clemyloulve yeTbipe mouumepa: 1) nomucrupom (I],), 2) no- 
U-N-TpeTHuHbIM-OyTHenumetakpusnaT (I],), 3) nonu-1,4-quu30mponenus- 
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6ex3ou (IIs) 4 4) nomu-4,4’-nuus0nponeHHaqnpenussTan (I1,4). Bropoe Beulect; 
6biIo Noyyeno M. M. Korouom, T. B. WWepemerbesoli nu M. I’. )Kenesckoti (ih 
a TpeTbe uv uerBeptoe IO. B. Mutuupm u H. A. Tnyxospim (°). Bce vetbipe np 
juMepa ObiJIM HecppakKUHOHHpOBaHHbIMM. CpefHe-BeCOBble MOJI€KYJIAPHBIC Be) 
UX, ONpelemeHHble no cBeTopaccesHuto B. I. Anjoumubim, NpHBeeHb! B TaCJ. u 

Jia HaxoxKJeHuA pasHocTH %, — % MO ypaBHeHuto (1) ObliM MpousBeze i 
J\MHa MOONTHYECKHE HM BUCKO3HMETPHYECKHE H3MePeHHA NOJIMMePOB B paCTBOP/é 
TeAX, B KOTOPbIX ucksONeH acqekT Popmel. Lia I], Obit UcnNOMb3sOBaH XJ10}} 
6eH301 WIA TpeX OCTabHbIX — 6pomo¢:opM. SHayeHHA Xa PaKTEPUCTHUCCK 
BASKOCTH, OMpeeeHHbIe B OObIMHOM_ BUCKO3HMeTpe OcTBaJIbfa, NOMEIeHP 
B TpeTbeM cTouOWe TaOJHUbI. 


Puc. 1. 3aBMcHMocTb QBOHHOTO JyYenpenOMAeHHA OT TpagHeHta cKopocTH. Tlonu-1,4-qunaih 
mponenni6ens0: 1 — C= 7,70; 2—C= 5,80; 3 —C= 4,20; 4— C= 2,60; 5—C=) 
=2,10. Nonuctupoa: 6 — C = 0,22; 7—C= 0,28; 8—C= 0,42; 9—C= 0,51; 10-f 
C= 0,65; 11 —C= 0,79 
Puc. 2. 3aBHcHMocTb ABOMHOTO AyNeNpenoMneHHA OT rpanventa cKopocTH. Ilonn-4,4’-2HH3 ih 
nponenuignpenunstan: 1 — C= 1,00; 2— C= 0,80; 3 —C = 0,48; 4 —C = 0,35; 5— C} 
= 0.22. Nonn-n-tpetuunpiit-6GyTHadenuimetakpunat: 6 —C = 0,52; 7—C= 0,69; 8: { 
C= 1,15; 9 —C= 1,48; 10 —C = 2,03; 11 — C = 2,50. Konnentpauuu C ua puc. 1 we 
yaubt B r/100 ma 


q 

a2] | 

Jlunamnyeckoe ABOHHOe syyenpenomMeHHe HCCMeMOBaOCb B TMHaMoonrii 
MeTpe C BHYTPEHHHM foTOfoM. JlnnHa fotopa 3 cm, mupHHa 3asopa 0,26 mn) 


KPHTHYECKHH TpalneHT gy = 4,9. LO (1 — BA3KOCTb, 9 — MJIOTHOCTb pail) 


TBOpHTeIA) HuTZe He Mpesbiuaca. Jleolinoe swyuenpenomaenve u3smepamocl 
SJMNTHYECKUM KOMM€HCATOPOM C JONOJIHUTEJIBHBIM NOJYTEHEBLIM YCTPOKCTBOM 


‘ 
| 
) 
{ 


BiecKOrO CerMeHTa a, — Go, 


Piyeennnx Pe3yJIbTAaTOB 


iu U,. Ha puc. 3 mpnsegena KOHICHTPalMOHHad SKCTpanoAluAa BeAMUHH 


/M OMmpeWeeHbl 3HavYeHHA AMHaMOONTHYECKOl NocTOAHHOM, KOTOpBIE Ipu- 


eHbI B YCTBEPTOM CTONOUe TaGMUE. Bo Bcex pacueTax COOTBeETCTBeEHHO Impu- 

CHI WIM BHIMTCHb! BEMYMHbI NBOHHOTO JIyYeMpeOMIeHHA pPacTBopuTeselt, 
A 

Opble Kak Aisi Opomodopma, Tak u AA XNOpOeH30Na paBHbl = ie (eee 


\Bnsatom crom6ue Tabu. | 
eIeHbl 3HAYeHHA ONTH- 07, 10” 
KOH AHH3OTPONMN CTaTHC- 


THCJICHHBIE M10 YypaBHe- 
HO (2). 

(Kak BHXHO u3 MpHBe-. 
ik a MaHHBIX, PaSHOCTb 
1A pH3y CMOCTeH cTaTu- 
yeckoro cerMeHTa lIped- 
HBIAeCT OOJIbLUTYIO MOJIOXKH- 
bro BenunHy Asa II, u 
| a qa I, HI, (a;—a.)— 
ibllai  OTpPHWaTebHaA 
MUHA. 

iTIpu HHTepmperalluu 


nyeT, mpekze  Bcero, ye 
Th BBHAY, YTO onTHye- Puc. 3. SaBucuMocTh BeNHUNHbI —— OT KOHMeHTpPaHH. 
gen 


fx AHMSOTPONMA U3Syyae- gq — Tlonu-4,4’-nausonponenunenunstan, 6 — nom-1,4- 
f ge Re JMU30Nporenu6eH301 An | 10), 6 — Nlouu-n-Tperuy- 
| ONpPeTeIATBCA PaciHoJIO- 

I 


YWHTeJIBHOH Mepe OJDK- . gen 
HbIM OyTHAPeHHIMeTaKpuHaT, 2 — NOMCTHPON 

IHHEM B HHX (PCHHJIbHBIX 

WII, HMCrlOlWA xX MOJIA PH3YeMOCTb B WVJIOCKOCTHM KOJIbIWa SHAYHTeCJIBHO OOJIbILY10, 

I B HallpaBJIeHHu HOpMaJIu K KOJIDILY . Tlostomy CIIENY CT OxKUATb TOJIO2KU- 


QalOln nities 


Tloumumep M-10~4 [4] | [n]-10*° (%—a)-10?5 (Bi1—B2)- 102% 

1, (Ih) Pall 0,82 —9,7 —190 —26 
MUMapaTpeTHuHOO yTHIPeHuI- 4 
Heraxpusat (Is) 37 0,85 eels 90 215 
Hi- 1 ,A- NuM30NponeHuOeH3ON 
HI; Oe 0,066 0,32 78 30 

| u-4, 4’-un30nponeHH qu de- 

ivmataH (IT,) 78 0,70 6,20 142 24 


IbHBIX 3Ha¥eHHH [1] /[y] u, COOTBeTCTBeHHO, % — 4% Y NOJIMMEPOB, Co- 


AD MAUL X OeH3OJIbHbIe€ KOJIbIa B WelH PIaBHbIx BaJICHTHOCTeH, WM OTPHWATeJIb- 


WX sHaveHuit TeX 2Ke BeMUNH AIA Welle, B KOTOPbIX (PCHMJIbUBIC Apa BXOAAT 
HOoKoBbIe rpynnpr. CneqopaTesbHO, pe3yJIbTaTbl, MpUBeAeHHIe B Tad. | 
aspipaioT, uTo II, u I], orsocatcs K momumepam nepsoro Tuna, I, u I1,— 
Bropomy Tully. JlelicrsuTrebHO, B nomumepax I], u Il,, crpoenue koToppix 
TaTOUHO XOPOWO U3BeCTHO M Us06paxeHO (puc. 4 6, 2), PeHHIbHbIE AZpa 
AIOTCA paluKalaMu OOKOBbIX Tpylin, 

Crpoenne HoBbIxX MomuMmepos II, u I], eye HegocTaTouHO usy4eHO. OZHaKO, 
XOAA 3 CXEMbI peak NOmUMepusalluu, Mpeqiox*KeHHol ee aBTopamu (°), 
Hho noxexue 6eH30JIbHBIX UMK OB B WemAxX I, u I, MoxwkHo MpescTaBuTb B Bue, 


lo6paxkenHoM Ha pure. 4 a, 6. 


— 
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i 
Vicnonp3aya cxemy CTpyKTYP, H300paxKeHHy!0 Ha PHC. 4, MO2KHO BbIMHCI| 
aHH30TpOMHiO MOHOMepHOrO 3BeHa B HCCJIEAYeMbIX NOJIMMepax. Pesy.1bTa) 
TOMeleHbI B MocdeqHeM cromOue Tabu. 1, re NPHBeAeCHbl 3HAaYeHHA PasHOCk 
nloulapusyemocteli 8, — By B HaMpaBeHHH Wel PAaBHbIX BaseHTHOCTeH HM, Tif 
NeHJUKYJIAPHOM K HeH, MpHXOAAlMecH Ha OHY CBASb C—C wen, BOKEe 
KOTOPOl BO3MOXKHO BpallleHHe. OTH BeJIMUMHbI PaCCUMTaHb! MO CXeMe aA THI} 
HOCTH nosapHsyemMocTe cBaA3eH, MpHYeM YHCeHHbI€ SHAYCHHA NOJAPUSYENy 
cTeli H BaJIeCHTHBIX YIIOB B3ATbI u3 KHUrM Crioapta (’). Brruucuienua AA i 


CH, CH;-G CH, 
BX CH ¢ 6 
Cinta lal; IN 
a“ CH, CH, 
Soy, ane 
LH 
O=C 3 
\ 
O 
n 
B 
CH,;—C 
3 7 ~CHs 
CH, r n 


Puc. 4. Cxema crpykTyp nomumepos. a — Ilonu-1,4-qunsonponennsi6eH30N, 
6 — novuH-4,4’-quu3onponenuiqupenusstan, 6 — NOMHCTHPOWI, 2 — NomH-n-TpeTHy- 
HbIH OyTHIPeHHMeTaKpHaT 


CleaHbl B MpeMNOMOKeHHM MWiaHapHOrO pacMOJIO%KeHuA OeHSOJIbHBIX KOI 
HOPMaJIbHO K Wel PlaBHbIX BaJIeHTHOCTeH. SHaueHHe $1 — $2, MpHBOHI) 
nas I1,, oTHOCHTCA K Cy¥ato %KecTKON MocKol KOoH:urypallHH OOKOBOHK We 
OJHaKO C NOJHOH CBOOOJOH BpalleHHA MIOCKOCTH O€H3OJIbHOrO KOJIbIa BOK 
eBA elt Canup. — Capom. HO — Capom,. Besnunubl 8; — 82, IPHBeeHHbIe JA 
u Il,, sBiatoTcs rpy6o oleHounbimu. B nux yuTeHa JIMIb aHHu3oTponna 6 
3OJIbHbIX KOJIeIl H TeX cBA3eH C—C, KoTopbie MOryT aTb 3aMeTHYIO pasHor 
NOJAPHSYeMOCTeH B HalpaBJICHHAX BOUb HU Nonepek Wen. fl 

Mb BUHM, YTO HaliqeHHble TaKHM OOPa3s0M pasHOCTH NMoAApHsyemoc- 
3BeHbeB Wel 8, — B2 BO BCeX CyUaAX NO 3HaKY COBMaLaloT C SKcMepHMeHTa. 
HbIMH 3HAYCHHAMH %, — &% H HMEIOT BIIOJIHE JOMYCTHMbIe AOCOJIIOTHbIe Bed 
HbI, B He€CKOJIbKO pa3 MeHbIJe BeJIMYHH & — a. 

TakuM o0Opa30M, pe3yJIbTaTbI, NOJyYeHHbIe U3 H3MepeHuH NHHAMOONTH 
CKMX MNOCTOAHHBIX BCeX HCCJICAOBaHHbIX MOJIMMePpOB, XOpoOlo cormacy1oi 
C UX CTPYKTYPHbIMH (OpMyvIaMH, H300paxKeHHbIMH Ha pu. 4, u, CleOBaTeJIb} 
ABIAIOTCA MOATBEP2KCHHeM MPaBHJIbHOCTH MOCJIeRHUX. 


Tloctynuso0 
19 II 1957 
UMTHPOBAHHAA JIMTEPATYPA 


‘B. H. [eetxKos, 9. Bs ©pucman, AH, 97, 647 (1954). 2 5. B. Ope 
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muTeiu, 3. K. Bworuep, JAH, 99, 935 (1954). 5M. M. Komwme 
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rt, Die Struktur des freien Molekiils, 1952. 
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Hloxanane Akanemun nuayrk CCCP 
1957. Tom 115, Ne 5 


TEO®@H3HKA 


Axayemuxk B. B. WIYJIEH KWH 


NPO@H Jb BETPOBbIX BOJIH HW ErO 3ANMCb HA MPHJOHHbIX 
BOJIHOPPA®AX 


~ - 


| OGwupHpe UCCIeLOBaHNA OKeaHCKHX M MOPCKHX BOJIH, OpraHHsyemble BO 
mBCeX CTPaHax BO Bpemsa Tpe1bero MexAyHapogxHoro rectbu3suyeckoro roga, 6ylyT 
jonuparica B 3HaYHTeJIbHOH Mepe Ha 3alMCH BOMHOrpadhoB C NPHAOHHBIMH JarT- 
WKaMu JaBsenna. Mexyy TeM, OCWeH3BeECTHO, YTO KPHBbIe, MOMyUaemble Ha 
TaKUX BOJHOrpadax, KaK MpaBHJIO, Pe3KO OTIIMYAIOTCA OT HCTHHHOTO Npopua 
BeTPOBLIX BOJIH. KauecTBeHHOe CObACHeEHHE NONOOHOTO pa3z/IMUHA OUeBHHO: 
mO Mepe yaJleHHA OT MOBePXHOCTH MOPs KO JHY HeMpepbIBHO YMeHbIUaloTCA 
dé TOJIbKO MOJIHbIC AMMVINTYAbI KOMeOaHHH TaBJIeHHA, HO BMeCTe C TEM KaK ObI 
‘PUJIbTPyIOTCA» OOeEPTOHb! pa3JIMUHbIX NOPAAKOB, NpHcyllHe peasbHOMy IIpo- 
DMJIIO CHJIbHO 3aO0CTPCHHBIX BeTPOBbIX BOJIH. 

B HactTosuleH cTaTbe CeaHa NOMbITKa KOJIMUYECTBeEHHOTO UCCIeOBaHUA 
rakOH «(pHJIbTpalluu», HCXOAAULAA U3 HaluMX COBPe€MEHHBIX KHHEMATHUECKHX 
—apeficTaBsieHuH O BeTpoBoH BovHe (+). Ja Hauasia HanNOMHUM, YTO KJIaccnue- 
‘KM 3aKOH KOJeOaHuA aBJIeHuA p Ha ruyOuHe Y MpH MpOxoKJeHHu BOI 
p__ 9 A T/ab\e | (302 
SipeIbe a7 5 ae tay hee © 


Ire 6 — MWIOTHOCTh MOpcKOH Bob; t — BpeMa; Y — ycKopeHue B Howe TA- 
KECTH), HAXOJMTCA B MpocTelweh copMe, ecu NOTeHWMa CKOpocTeH BEIpas 
€H OJHOWIeHHOH dopmy.ion 


® = Fchk(y + H)cos (kx —at), 
__ on Daze (2) 
fen es 
. e. ecu © mMeHHeTCH 0 MpocTOMy KOCHHYycoHAabHOMy 3akoHy. MMeuuo, 
MeTKO OKa3aTb, 4TO pasHocTb Ap mMexyy KpaliHHYMH 3Ha4YeHHAMM TIpHJOH- 


oro JjaBNeHHA Ha ruyOuHe y= —H pw NpoxomkKAeHHH TaKHX CXeMAaTH3H- 
OBaHHO IIpOCcTbIX BOJIH BbIpaxkaeTcA Tak 

Kp 4 m = Fh/r | 

soe a cc 2 sh (4nH/A) }° (3) 


iBemmunusl 6 H g MepeneceHbl B JeBYIO YaCTh IA TOTO, YTOOb! 9TaA YaCTb 
Hbipaxkayiacb B TeX 2Ke JHHCHHBIX eMHUMAaX, B KOTOPbIX H3MepeHa BBICOTAa 
HOH h. Tipu oOpmuprx sHayennax A/k u H/X MoxHO IpeHeOpeyb BTOPbIM 
JlaraeMbIM B papoli yacru. B Takom cwyuae (3) qaeT (PYHKUMOHAJIbHYIO 3a- 
ucumocTb 4 oT H/\, rpadbwueckH npeycTapseHHylo Ha puc. 1, rye y paBHO 
NTHOWECHHIO PaSHOCTH KpaHHHX 3HaveHHH MpHAOHHOTO JaBJIeHHA B MHJWH~ 
1000Ap/sg 

feTpax BOJAHOrO CTONOa K BbICOTe BOJIH B MeTpax: ] = Sepa : 
Ojuako, cbopmyvia (3) H AMarpamma puc. 1 MpakTHyeckKH MpHMeHHMBI 
Wb K BOJHAM NOsOroH MepTBOH 3bIOH. SaOCTPeHHbIe BETPOBbIe BOJIHbI Tpe- 
Hyior yueTa MHOrHx wieHoB pajja Pypbe, MOMHMO TepBoro, Boluefiwero B 
popmyviy (2). 
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Ha nepBprli B3rviay, MO%KeT MOKa3saTbCA MOCTATOUHbIM IIpHOvJIM2KeHHOe ypaB- 
HeHHe Mpoud KPYTbIX BOJH, MOJIyYeHHCe B OAHOM U3 padot Panes (?): 


y = —3y02 — at + [x + 9/43 1 769 /, gc] COS X — [1/oa2 + 11/,04] cos 2x ++ | 

+ [3/g03 + 25/15905] cos 3x — */gx* cos Ag}. 125/55,0° COS OX: (4 
3yecb mapaMerp « HM apryMeHT x — Oe3pa3MepHble BeJIMYHHI, BbIOPpaHHble TaK, ih 
uTo a = wh/a; C2 = gi/2x = 1. Tem camMbIM MpeApeuleHo, 4TO Koa ppuUH eHTHI 
paya Pypbe B (4), HayMHasx OT do, BbIparKeHHOrO ABYMA CBOOOJHbIMH UJIeHaMH, 
mpapo acTH, O G5, BbipaxkeHHOrOst 
yepe3 5-10 CTeMeHb %, CBASAHbI TOJIbKO 
: C OTHOLI@HHEM BBICOTH! BOJIH A K WIMHe, 
600 i, HO He CBASAHbI HENOCpeACTBEHHO C BBI- 
coToit BomH. TaKasad CBA3b Obla Obl Hali-dh 
jena, ecu Obl pa B Mpapol uacTu (4 
cxolusicd o4eHb Opicrpo. Mexyy TeM,§ 
= aHaJIH3 JeHCTBUTCIbHBIX IpopuleH BeT-§ 
400 PpOBbIX BOJIH MOKA3bIBaeT, 4TO, BO BCAKOM 1 
cmyyae HaunHad C Q4, kospPuUMeHTbl 
IIpH KOCHHYCax YObIBalOT 3HaYHTCJIbHO 
MelleHHee, YeM 10 Teopuu Panen. Mmen- 
HO MO3sTOMY KOIPPuUHeHT A, B Mpupoy 
a a? 0+ 06 de jg  COCTABUJsAeT 3AaMeTHO MCHBLTy!0 KONO OTP 
WA TIOMHOM BbICOTI 3AOCTPeHHBIX BeTPOBbIXE 
Put BOJIH, EM 3TO MOJKHO ObiTh 0 (4). 

Ja uccJleOBaHHA MpHpOAHbIX Mpo- 
if (pusled BeTPOBbIX BOJIH HelpuHroyeH HE 

MapaMeTp %, BXOAAUMH B (4); Kak HaM ylam0cb NoKasaTb (1,°), 3a0CTpeHHOCTE 
BOJIH 3ABHCHT He TOJIbKO OT OTHOMIeHHA h/h, HO H OT OTHOLIeHHA CpelHel CKO! 
pocTH MyJibcupyioulero ApeliboBoro TeyeHuA Ww K CKOPOCTH OPONTAbHOTO ABH. 1 
2KCHHA UV MOBEPXHOCTHOM YaCTHIbI BOLbI 
Ha BOJIHE. Ecam JBHxKeHHe MOBepxHO- 
CTHOM UaCTHIbl OTHECTH K CHCTeMe KO- 
OpAuHaT, IBYXKYULeHCA B Hallpasenuu 
BOJIH CO CKOPOCTbIO, paBHOH cymMe da u 
w (rae w —CpeHAA CKOpocTb Tak Ha- 
3bIBaeMOrO CTOKCOBa BOJIHOBOrO Teue- 
HHA), YTO OTHOCHTEJIbHO STOLL CHCTeMbI 
KOOPAHHAT YacTulla Oy eT ONNCHIBATH 9V1- 
JIMNC c Moyocamu au 0, orHomenue Ko- 


TOPbIX BO3pacTaeT Cc yBelHUeHHeM w/v 
u r/R (re r—NosyBeicota Bonu, R— 
paquye Kpyra Kayeuua). BMecre c HUM 
BO3pacTaeT 3aOCTpeHHOCTb BOH. B co- 
OTBETCTBHH C HallMMH paOoramu (!,3), 
OyNeM XapaKTepH30BaTb 3a0CTpeHHOCTb 
BOJIH OTHOWeHHeM OTpesKoB AB/BC ‘iia 
(cm. puc. 2). Ha puc. 2 mpuBeyeno cemeii- 
cTBO ip aR eo BeTPOBbIX BOJIH, COOTBETCTBYIOWUX pa3JIHUHbIM 3nauenuall 
ree “e Kone6anua ypoBHaA Mops abl B (byHKWMH TeKyuero BpemMeHili 
POHCXOAAT Cc COMM Mepuoyom 7. Kpnppie nonyyeHbi, HCXOLA u3 npopuse 
BBIVePYCHHbIX MO HallMM KHHeMaTHYeCKHM ypaBHeHHAM 


x=RO+asin6, y=bcosé. (! 


1000 


oy NORD, cooTBeTciTByiolulMh x = 0,38, JaeT MpeqembHO KpyTy1o BOJIHY} 
oh Bee Mp MOJHOM Oe3BeTpHH XapaKTepH30Baslacb Obl OTHOMIeHHeM A/h =H 
7, {pH HapacTaHHu CKOpOCTH BeTpa H CBA3aHHOM C 9THM YBeJIMYeHHeM Off 
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HOWeHHA u/v MpefebHad KpyTusHa JocTuraerca yxe mpu A/h<2/,. Ipoduup, 
OOTBETCTBYIOWWMH x = 0,9, npHOmmKaeTcA K Mpocromy KOCHHYCOnJlaJIbHOMY . 
Anamus KpuBblx puc. 2, Mpouspexenubili NocpeycTBoM rapMOHMYeCKOrO aHa- 
imsaTopa Majep-Orra, noxasa, 4To KospdpuuneHTH a, psa Pypbe u3Me- 
AIOTCH B 3ABHCHMOCTH OT apryMeHTa % TaKHM OOpa30M, Kak MpescTaBeHO Ha 
puc. 3. Pumckumu Wudpamu pu KpHBbIX OTMCUeHBI 
wOMepa TapMOHHK nN. BpicorTst BOH n-ro MopalKa 1a 
EBLIPAXKCHbI B JOJIAX MOJIHOM BbICOTH! BOH A. Kak 
HBUIMM, BbICOTa OCHOBHBbIX BOJIH cocTaBaaeT 0,81 or 
i BbICOTHI CJIOMKHBIX BOJIH B CuIyuae HaHOoNb- = 
mero HX 3aocTpeHna (x = 0,38). 

i Ha ocHOBaHHM XOPOMIO H3BeCTHBIX TPHrOHOMEeT- 

| PuYeECKUXx COOTHOIMeHHH MOXKHO MOKa3aTb, YTO, BO- pg 
noOule TOBopsA 


h/2=a,+a,;+a,+..., 


iT. €. MOJIHaA BbICOTA CJIOXKHBIX BOJIH 3ABHCHT JIMIlIb 
OT HeEYCTHBIX rapMOHHK. C Apyrolt CTOpOHbI, TObKO 
| OT YeETHDIX TaPMOHHK 3aBHCHT pa3siMuHe MexK]y OT- 


peskamu AB un BC y Bcex CAOMKHbIX KPHBbIX; 
HHbIMH CJIOBAMH, TOJIbKO OT Ye€THbIX TapMOHHK 3a- 
BUCHT apryMeHT x. 

Ilpu yqanesuu oT nopepxuoctu Mops Ko guy 4% 
n-€ TapMOHUKH JOJOKHEI YORIBaTb NO ammiuTyze 
|3HAUHTeIbHO ObICTpeH, eM yObiBaeT amMMINTyIa 
| OCHOBHOrO KOsIeOaHHA 10 ypaBHennuto (3). Bpesyab- = 9 
| TaTe KPpWBasd H3MeHeCHHA MpHAOHHOTO JaBJeHHA BO Q4 Uo Oe 
BpeMeHH JOJOKHAa YTPaTHTb MpakTHyecKH BCe MIM bait 
NOTH BCe FTapMOHMKH, Tpucyuue mpodusio no- 
| BEPXHOCTHBIX 3aOCTPeHHBIX BOJIH. Kak mpaBuso, 
3Ta KPHBaA, CHATAH MocpeAcTBOM MpHAOHHOrO 
| BoMHOrpada, BecbMa O1H3Ka K cHHycouyze. Mexay Tem, Ha OCHOBaHHH (*), 10 
| BHeLIHeEMy IpH3Haky — NO HaJIM4MIO NeHHCTEIX rpeOHelt («OeAKOB»)— MOMKHO 
/MHOra Ge30lIHOOuHO 3aKJIOUNTb, ITO Mpoctusb BeTPOBbIX BOJH MpefesbHO 
| BaOcTpeHHEI (x = 0,38). 

Ilpu Takux ycoBuAX CJlelyeT YYHTHIBaTb, YTO BOMHOrpad Cc MpHAOHHbIM 
WaTuvKOM aBJIeHHA TIMUIeT HE MpOCTO HCKaKeHHbIi Mpodusib, HO Maer u 
3aHMXKeHHOe 3HAYeHHe MOJIHOM BBICOTHI, eCJIM OHA MepecuHTHIBaeTCA 0 POpMy- 
| ne (3) uM QuarpamMe puc. |: amnuiMTyJa OCHOBHBIX KOeOaHHH TYT COCTaB- 
| ameT JuMutb 0,81 OT MOJYBBICOTEI CJIOXKHbIX BOJIH. 

Hexotopble HWHOCTpaHHble aBTOPbl CpaBHUBaJIM IMMMPHYECKH 3alMCcH MpH- 

HOHHBIX BOJHOrpadosw Cc JeHCTBHTeJIbHLIMM pa3MepaMH BOJIH UM HHOra OOHapy- 
XKUBAIIN Marke elle Comee 3AHWKEHHbIE Pe3YJIbTATbI: 3HAYCHUA, COCTABJIAIOWHE 
okouo 0,78 of BEIyucCeHHOrO N10 (3). Io MHennio C. B. JLo6pokoxcKoro, 3fecb 
CKa3bIBaJIOCb BJIMAHHe TPCHHA O AHO, HE YUYNTHIBAeMOe B HAaLUMX BbIKMAaLKax; 
3TO cylelyeT MPOBepHTb Ha OMbITaX B WITOPMOBOM OacceliHe. 

B cBa3H C 3THM HHTeEPeCHO CONOCTaBHTb OTHOIWeHHA PasJIMYHbIX KoOsppH- 
IWHCHTOB A, K MepBOMy KOSPPHIUNEHTY Q,, BO-MepBbIX, BbIYHCJICHHbIe MO KO- 
porkomy psy Panea (4) u, BO-BTOpbIx, ONpeeseHHble TA@PMOHHYECKHM aHa- 
JIM3OM HalllMX KPHBbIX CeMelicTBa (5) (pyc. 2). ConocTaBseHne MponsBeyem 
IIPHMCHUTEIbHO K CJIyualO NOMHOrO Oe3sBeTPpHA, K KOTOPOMY OTHOCHTCH TeO- 
pus Pauses. 

Yura, uro Mapamerp Panes « TomwecTBeHHO paBeH BemHUNHe 7/R, cury- 
pupyroulel B HalIMx PopMysax, 3alMuleM BMecTO cooTHOMeHHH (70) u (92) 
padortn (°) 


Puce. 3 


PAC) F-ite 7 


/ 


SMUT 


d 


IIpupasuss 06a Bblpaxenua a/b B (6) H pelllHB NOMYYeHHOe ypaBHeHnue }} 
OTHOCHT@JIbHO a“, HaliyjeM 


en —1+ V4 (ES): m) 


Onpeneans no (7) 3HaveHnsa & I 6 3HadeHHH x Ha PHC. 2 4 BbIUMCIHB OTHO- 
WeHNA G,/d,, 23/Q,, A4/a,, a;/a, no (4), MonyynM Taos. i: 


Tao wamast 


x Cnocod 2/0, a,/A, | a,/a, a5|Q, 
ee Re 
0,38 Ilo Paseo 0,281 0,126 0,0217 | 0,0096 
Ilo HOB. KHHeMmaT. 0,289 0,123 0,074 0 0444 
0,50 Ilo Paseto 0,234 0,085 0,0148 | 0,0054 
Ilo HOB. KHHeMarT. 0,252 0,090 0,036 0 ,0225 
0,60 Ilo Pamero 0,176 0,0493 | g,00795 | 0,0023 
Ilo HOB. KHHeMaT. 0,175 0,0486 | 0,0296 | 0,017 
0,70 Ilo Paneto 0,125 0,0253 | 0,0037 | 0,0008 
Ilo HOB. KHHemaT. OR 0,0331 0,0103 | 0,0062 
0,80 Ilo Psaeto 0,0788 | 0,0095 | 0,0041 | 0,0002 
Ilo HOB. KHHeMmaT. 0,0830 | 0,0182 | 0,0101 | 0,0084 
0,90 Ilo Pameto 0,0430 | 0,00263 | 0,0002 | 0,000012 
Ilo HOB. KHHemarT. 0,0405 | 0,00 0,00 0,00 


Ota TaOsMWa MOSBOIAeT CheMaTb CELYIOMMe BbIBOLEI: | 

1. Cnwuenue BeIMYHH @,/a,, MOWYYeHHbIX JBYMA cmocoOamMH, WIA BCex | 
3HaUCHHH apryMeHTa % BHOBb MOATBEpxKaeT MpaBHJIbHOCTb OCHOBHbIX MOJIO- 
2KeHHHM HallieH KMHeCMaTHKH 3aOCTPeHHbIX BeTPOBbIX BOJIH. 

2. B jlelicTBHTeJIbHOCTH TIPHMeHHTebHO K STHM BOJIHaM pad Dypbe cxo- 
AUTCA MeMIeHHeH, 4emM NO TeopuH Poses. 

3. TapMonwyeckHi aHaslu3 MpopueH, NowyyeHHEIX mo tpopmyate (5), mo- 


a 
3BOJIACT HEMOCpeACTBEHHO OMPeeJIATh 3HAYeCHHA Tye" KOTOpble He MOryT ObITb 


HeNOCpeACTBeEHHO oMpeyeieHbI m0 Teopun Paes. 

4, OMMMpwyecKHe BbIBOMbI HHOCTPaHHbIX ABTOPOB OJIM2Ke IPHMbIKaIoT K TeO- 
peTHYeCKHM BbIBOJaM HaCTOALMeH cTaTbH, YeM K BbIBOJaM u3 Teopnu Poviea. 
Tak, Jia Clyuad HanOoJlee 3aOcTpeHHbIX BOJIH (x = 0,38) HeKoTOpple HHOCTpaH- 


a 
Hble SMIMpHyecKHe ONpeseeHuA Nasu at = 0,78, waa Teopus jana 4 
= 3 a 
0,81; Teopua Panesx BMecTO camoli BeMUHHBI aD qaeT MNpHOsMKeHHy1o 


a 
BesMuMHy: —— z Te 


+.0,0097) = 0,883. 
5. [la mpaktuyeckux Wesel MOx%KHO MpHHATb QuarpamMpl puc. 2 u 3, no 


KOTOPbIM NpH6J1WKeHHO OnpelewAeTcar JCHCTBUTe@IbHad BbICOTa CJIOMKHbIX 3a- 


OCTPeHHbIX BOJIH Ha OCHOBAHHH HCKaxXeCHHOH 3anucu BOJIHOrpados C NpHAOH- 
HbIM JlaTUHKOM JlaBJICHHA. 


, KoTOpad B JaHHOM cwlyyae paBHa 1/(1 + 0,126 + 


MopcKxoH rugpopusnyeckuit HHCTHTYT Ilocrynus1o 
Akanemuu HayK CCCP 22 V 1957 


UMTHPOBAHHAA JIMTEPATYPA 


*B. B. Ulynehxun, MAH, 113, Ne 5, 1043 (1957). 2 J. Rayleigh, Phil-. 


ee 33, 384 (1917). 3B. B. Ilyneutxkun, Tp. Mopck. ragpodus. uact. AH CCCP» 
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Joxnaage Akangemunu nayxk CCCP 
1957. Tom 115,.Ne 5 - 


TEXHHYECKAA PH3HKA 


r. A. OCTPOYMOB 
KOPOHHbIM TPHO] 


(IIpedcmasnexo axademuxom M. Ae JIeonmosuuem 19 III 1957) 


TU]peqaraemaa cTaTba cosepxKuT NpukKaqHble pesybTaTb HCCeqOBaHUA, 
MOHeHHOrO B 1954.4 NO pasHbIM NpH4uHHaM He OMy6MKOBaHHOrO. Bupo- 
M, 9TH pe3YJIbTaTbI MOXMKHO H3BJIC4b M 3 M3BeCTHBIX TyOuKawun (1-4). leno 
OM, UTO IWIOTHOCTh TOKa KOPOHbI COBCeM HE IIPOMOpIMOHaIbHa JOKaJIbHOL 
WIPAXKCHHOCTH SJICKTPpHYeCKOrO MOJIH Ha MOBePXHOCTH KOPOHUpyrollero 
rpHa. 

| Tok KOpoHbl BbIGHpaeT ceOe OKOO OCTpHA CBOeOOpAasHbIi NyTb NpHOmu3u- 
bHO MO JIMHHH HavOOJIblleH HallpaAxXeHHOCTH — 10 JIMHMH MpoouKeHua 
4 OCTpHA. 

CymmMapHaa cHwla TOKa, KOHe€4HO, pacTeT C YBeIMYCHHeEM HalpsaAxKeHHOCTH 
|i Ha TIOBEPXHOCTH OCTpHA. Tlostomy OKOJIO KOpoHMpyrousero ocTpua («Ka- 
ia») MOXKHO TaK Pa3MeCTHTb BCIIOMOFaTeIbHbIM Q1eKTpOR («ceTKy»), 4YTO ero 
WTEHILMaJI OTHOCHTebHO OCTpua OyeT CHJIbHO CKa3bIBaTbCA Ha CHJIe TOKa KO- 
HHI, a OJIA TOKA, uyulad Ha 9TOT DIeKTPOZ, OyeT HMYTOKHA HU MpakTuye- 
a BeCb TOK MOMfeT Ha MpOTHBOIeKTPOR («aHom»). Takum oOpa30m mouyyuaerca 
HaslOor 3JIEKTPOHHOrO Tpuosa. 

KoneuHo, aHalorua — 3TO He TOKIECTBO, KaK 9TO H MOMyyaerca C KpUucTas- 
MUCCKAMH TpHOamu. CBoeoOpasHbIMH YepTaMH KOPOHHbIX TPHOROB MO cpaB- 
HMI0 C 3JIEKTPOHHbIMA ABJIAIOTCA MO KpaHHel Mepe culeqyroulve. KoponupoBatTb 
IDPKET KAK MOJIOKUTeMbHOe, TAK HM OTPHWaTebHOe OcTpHe. BcnomoraTesbHblli 
HeKTPOL («ceTKa») MOKeT MMeTb pa3sHy!o (POPMY B 3aBHCHMOCTH OT Toro, IpH 
lucom CpeqHeM HampsKeHHH OH JouKen padorarb. Ecuim ero cpequnit MoTeHIH- 


O1M30K K NOTeHWMay OCTPpHA (Kak Y IJICEKTPDOHHBIX TpHOOB), TO OH JOJI2KCH 


A 


c.14. A—Hu3Kkoponbtuaa cbopMa ynpaBasatomero aneKTpoqa 2 OKOJIO KOpoHHpyrourero 
ttpua J; 5 — BbICOKOBOJIbTHaA (opMa yNpaBAOULero STeKTPOMA 2 OKosIO _KOpoHupyromero 
octpua J c mpHMenenueM TpyOuaToro MpoTHBOsTeKTpoAa 3 


bITb Mal MH HMeTb BHA, IpHOM3UTeIbHO H300paxKeHHbIM Ha PHC. 1 A. Ecau 
H JlosKeH paOoTaTb NOX BbICOKHM CpeHHM NOTeHUMAaJIOM, B 4YaCTHOCTH, O.1H3- 
iM K MOTeHLMay MpOTHBOSeKTPOMa, TO OH O/2KeH HMeTb BUA, U300paxKeH- 
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‘api ua puc. | B. Ha srom xe pucyHke us00paxKena yqoOHad opMa MpoTHEyy 
aleKTpoyla — TpyOuatan. CoueraHue KoucTpyKuwi puc. 1 u 2 MawrT aad [ 
MBYXCeTOUHOH KaTOHOH sammbl. KopoHHble ABJIeHHA 3aBHCAT OT Tasa — €ip 
cocTaBa, CTeIeHH YMCTOTH, HaBJIeHHA, TEMMepaTyPbl — a Tak%Ke H OT MaTepHaly 
QJIEKTPOMOB; HEKOTOPY!0 POJIb UMpélli 
uM 3ambiieHHocTb ra3a. IlpaByibmi 
BLIOOp 9STHX MapaMeTPOB MOxXeET CIE 
ILe€CTBCHHO H3MEHHTb CBOHCTBA KOPC) 
HOrO TpHOJla B HYKHY10 cTOpoR| 
Ilostomy, B MpHHuuye, KOpOHI iE 
TpHO JouoKeH ObITh TepMeTuyec# 


OCYLIeCTBJICH H B KOMHATHOM Bo3Jp 
2 W] xe. [lome3HO HamMOMHHTb, 4TO KOf) 
HOMOJOOHbIe ABJICHHA HMMeIOT MeCif 
HM B KalleJIbHbIX 9JIEKTPOH3O/IMpy | 
Wx *usKocrax (°). Bompuryio po} 
MOXKeT UurpaTb JeTalbHaa dope 


Puce. 2. J — MuorokackayqHbid KOpOHHbIM yCHIH Ties eae 
uc. 2. ] — Muoroxack fo) - . 
Teb. Bxog cepa, BbIXon BBepx. IIpamoyroub- Ha puc. 2—4 mpupeyenbt HeKO1y 


HHKaMM O603HaYeHbI OMMYeCKHe (aKTUBHbIe) PbI€ CXCMbI MPHMCHEHHA KOPOHHO 
compoTupenua; J] — papwaHT Kackaga ycunu- Tpvowa. KoponupyroulM 9u1eKTp} 
tena; JJ] — BbixonHoU Kackal C 3a3eMJICHHOH o0603HaueH TPY€POJIbHHKOM, TIpOTHE|h 
seat taiilicia QJIeKTpO, — uepTOH, ynpaBIA10nL 6 
3JIeEKTPOA — Kpy2Kkom. Byxsont B 
Me¥eH MHTAawMlH BLINpsaMuTemb. Ha puc. 2 / us00paxkeHa cXeMa MHOTOKé 
KaQHOrO YCHJIMTeIA HallpaAxKeHHA, KOMMpy!OWlad MHOPOaMMOBbIH YyCHJIHTeDP 
Oco6eHHOCTH KOPOHHOTO paspAfa NOSBOUIAIOT CieaTb STOT YCHJIMTeJIb MC, 
JIMHHBIM YCHJIMTeJEM TOCTOAHHOrO TOKAa (OTCYTCTBYIOT MepeXOMHbI€ KOHCHGR 
TOPbl HJIM TpaHccbopmatoppl). JlorenyHo- 
MeTp Ha BbIXOJe NO3BOIAeT PeryMHPOBATb 
HYJIEBOH YPOBeHb BbIXOJHOFO HallpAKeHHA. 
Ha puc. 2 // noka3aH BapHaHT MHOrO 
MOCTpOeCHHA KaCKaQOB YCHJIHTeIA Halps- 
2KCHHA — KOFla, B OTJIM4YHE OT CXEMbI PHC. 
2 /, ycumeHue TOKa B ORHOM KaCKajle co- 
MpOBOKMLaeTcH YCHJICHHeM TOKA BO BCeX 
nocwleqyIOuwwxX KacKayax. Bpi6op Toro nin 
Apyroro BapHaHTa MOKeT AUKTOBATbCA 
coo6paxkenusmu ycroiunBoctu cxempr. Ha Pe. 3.1 — OxnoraKrHpiit — KopoHIE 
renepatop; JJ — ,ByXTaKTHBIH (ny) 
puc. 2 //J nokagaHa cxeMa BbIXO,HOrO TlyJ1bHBIi) KOPOHHBI TreHepaTop c mpl 
KacKajla, MOCTpOeHHaA NO OOpasity puc. 2 menexvem TpyOuaTEIx MpoTHBOSeKT 1 
JI. Ova uMeer To IpeuMyllecTBO, UTO 3ecb 2OB 
Harpy30uHoe COMPOTHBJIeHHe 3a3eMJIEHO. 

CnelvaJIbHO JIA CaMOBO36yxKeHHA (KOPOHHBIi reHepaTop) MoxerT Oxrp 
McnOJIb30BaHa cxema pue. 3 J. Ilyui-nyabHbI BapHaHT ee c MPHMeHeHHeM TPy 
WaTbIX SIEKTPOROB H30Opaxen Ha puc. 3 //. [lonaATHO, 4TO BO Bcex Apyrux cA 
waaX NPHMeHeHHe IYII-MyJIbHbIX COUCTAHHH MOKET METH MOMe3HOe NPHMeHEH) 
(YMCHbINeHHe POJIM YeTHBIX TapMOHHK). | 

_ Alas WHTaHHs KOPOHHBIX CX€M HeOOXOJMMBI BbICOKOBOJIbTHbIe HCTOUHHI 
TOKa — BBINIPAMUTeIM — Ha J\eCATOK HM BbIMe KHOBONbT. HanpsxKenne 3/f 
2KHraHHA KOPOHbI B KOMHATHBIX YCJIOBUAX — OKOIO 3 KB. B KayecTBe BBINp fl 
MHTeJIeH MOPYT CJLYXKUTb OJHONOYNepHORHbIe U ABYXMOyMepHosHHle KOpO|k 
Hbl€ YCTPOcTBa, u306paxkeHHbe Ha puc. 4 A, B.B Hux orsenbuplii BCMOMOr | 
TeJIbHbI MCTOUHHK BbICOKOFO HanpsxKeHHA, COCEAMHEHHBIH C yMpaBAIOWNM 37 | 
TPOJOM, ClocoOcTByeT 3ax%KHraHHIO KOPOHbI pH OAHOM HallpaBJeHHH HalpaxKR 
HUA TpaHcopmatopa Hu MpellATcTByer 3TOMy MpH OOpaTHom. [logo6uHIe cxem) 


----0 --- ----O 
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HOryT ObITb OOOOULeHEI Ha Moc eMOBaTesbubIe (cxema I’ pela) H MOCTHKOBBIC BKJIO- 
HeHuaA (puc. 4 B), 

IIpupeyenupie 3yecb cxeMbi He HCUeCPMbIBaIOT BC€X BO3MOXKHOCTeH, OTKDPbI- 
#a€MbIX KOPOHHBIM pa3psOM — ABJICHHeEM ellie MaJiIO u3syueHHbIM. IIpu Ooub- 


Puc. 4.4 —OguonoulynepHogublii KOpOHHBIM BbINpAMHTeNb Co 

CrlaxKHBarolnldM KOHJeHcaTopomM, 5 — AByxnosynepHosublit 

BBINPAMHTeIb, B — MOCTHKOBaA CX€MA KOPOHHOFO BbITIps- 
MUTeIA 


MIOM OObeMe 3aflau, BbIJBHTaeMbIX ABTOMATHKOH H TeJICEMeXAHHKOM, TeCXHHKOM 
#BASH M BbIUHCJIMTeIbHOH TEXHMKOH, MOFYT BO3HHKHYTb TakHe, KOTOpbIe JIyuUe 
BC€TO MOXKHO PeWIHTb Np MOMOMIH BbICOKOBOJIBTHBIX KOPOHHbIX TPHOJOB (Ha- 
BiipHMep, B ycTpolicTBax, paOoTatoluxX Mp BbICOKHX TemNepaTypax). C zpy- 
rOH CTOPOHbI, B KOPOHHbIX alMapaTaxX MOryT HalTH MpHMeHeHHA MHOrHe U3 
oueTaHHH, ONpaBylaBiiux ceOA B QICKTPOHHOM TeXHHKe: MHOFOCeTOUHBIe, 9K- 
DaHHPOBaHHble HW T. J. JIaMMbl. 


[Tpumeianue npu Koppexmype. locne Toro, Kak cTaTba Obisa Nepeqana 
B eyaTb, A y3Ham o ‘nosBneHHH padoTbl Ha aHasornuHyio Temy: British 
orona triode, Electronics, 29, Ne 3, 228 (1956). 


MonoToscKH YrocyyapcTBeHHbIli yHHBepCHTeT Tloctynusio 
um. A. M. Toppxoro OE UNE aie yssye 


UMTHPOBAHHAA JIMTEPATYPA 


1H. Sieveking, Ann. Phys., 4, N 1, 299 (1900). 2 Chr. Heiser, Wiss. Zs. 
. Univers. Rostok, Ne 1, 27 (1954—1955). 8 Chr. Heise r, P. Kunze, Ann. Phys., 
15, Ne 5—6, 249 (1955). 4D. M. Tombs, Nature, 176, Ne 4489, 923 (1955). 
5B, i246 A padOanxu, JKT®, 20, 967 (1950). 
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Jloknagn Akagqemuu nayk CCCP 
1957. Tom 115, Ne 5 


SHEPTETHKAL 


C. B. CTPAXOB 


O MIPEOBPASOBAHHH YPABHEHWM MEPEXOJHbIX MPOMWECCOB 
WENM r, L, C K BPALJAKOUIEHCA CHCTEME KOOP] HHAT 


(ITpedcmaeaeno axademuxom B. C. Kyae6akunoim 8 II 1957) 


IIpu pacuere mepexoJHbIX 3JIEKTPOMeXaHHYeCKHX MPOWeccoOB B SIeKTPHUe| 
CKOH CHCTeMe, COJep Kalle, KPOMe BpalllaroulNXCA MAalIHH (CHHXPOHHbIX H aCHH:ff 
XPOHHBIX), TakK2Ke pA CTaTHYeCKHX (He BPaullaroulUXcA) Z/ICMeHTOB (JIMHHH Te 
peqauu, Harpy3KH, KOMMeHCHpyiolllve peakTOpbI, MPOAO/bHbIC EMKOCTH H T. J.) 
HellelecOOOpa3sHO MO/Ib3OBaTbCA YPaBHeHHAMH JIA BCeX STHX SJIEMCHTOB, 3a‘h 
IIMCaHHbIMH B (a3HbIX KOOPAMHAaTax. OHM He TOKO Gosee COKHbI, HO H C TOU} 
KH 3PeHHA (pPH3HKM OMHCbIBaeMBIX MpolleccoB MeHee HarsAHbI. B cooTBeTCTBHHE 
C 9THM ypaBHeHMA BCe€X CHHXPOHHBIX MAlIMH OTHOCAT K KOOPAHHATHbIM OCAM,R 
2KECTKO CBA3AHHbIM C HX POTOPaMH, YTO HEOOXOAHMMO AIA HCKJLOUeHHA MepHo-# 
AWueCKUX KOSPPMUMEHTOB H3 HX HCXOAHBIX YpaBHeHHH, 3aNHCaHHbIX B PasHblxi 
KOopAuHatTax (*,”). CaleqoBaTebHO, B Cxeme puc. 1, TOK iy, i2 H HANpAKeHHA Uy.h 
Uz WepBoro HM BTOPOrO CHHXPOHHbIX reHepaTopos (CI'J u CI2) AosuKHbI OBITER 
OTHECeHbI K KOOPJMHAaTHbIM OCAM, 2KeCCTKO CBA3AHHbIM C HX COOCTBEHHBIMH pO- 
Topamu. TouHO Tak %Ke ypaBHeHUA BCeX CTATHYeCKHX 9JIEMeHTOB enw clenyell 
OTHECTH K Bpaiilatoueica cucreme Koopqunat. IlocmeqHaAA MOu2KHAa ObITb BBIg 


Pue. 4 


OpaHa HawOoulee pallMOHaIbHO, a HMCHHO TaK, YTOOLI COBOKYMHOCTb HeHHel- 
HbIX YpaBHeHHt BceH Wel B WeOM MoMyynach Obl HavGonee npocroii (,2). 
B culy cka3aHHOrO MpescTaBsAeTCH HeEOOXOJHMBIM JlaTb BbIBO ypaBHeHHii me- 
PeXOMHBIX MpOlWeccOB B KOMMCHCHPOBAHHOH JIMHHM, COeIMHAIOULeH JBe renepa+ 
TOpHBIX cTaHuua CI u C2 (puc. |), mpwyem sta WMHHA, MHAaYeroBopa, Mpo- 
WObHad wWenb 7, L, C, Mower paccMaTpHBaTbCA Kak OOM culyuaH cTaTuyue- 
CKOrO 3JieMeHTa CHCTeMbI. OTH YpaBHeHHA MbI OTHOCHM K KOOPJMHATHBIM OCAM,| 
2%KECTKO CBASAHHBIM C TpeTbeH CTaHlHeH M BpalllaiouluMca, BooOue TroBopsA, 
C€ MPOH3BO/IbHOH YIJIOBHOH CKOPOCTIO wz. 

Vimeem ypaBHeHua yuacrka wenn /—é (puc. 2) B cbasHbIx KOopzMHaTax 

[L,] 4 {é,] 


[He] =] — (1) 
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Usg ing L, M, M, | “1a 
s}= {1435 13 [in] =] Se 13 [Lap | Mes, Is [U;] =] 4» |. (2) 
Uso tng M, M, Ly U6 


KaueCTB€ MaTPHIbI NpeoOpasoBanHit BHIdepem MaTpuuy [A] TlapxKa (3) 


cos 8, cos (0, —120°) cos (6, + 120°) 


2 : ; ; 
[Az] = 3 | —sin 0, —sin (0, —120°) —sin (6, + 120°) | , (3) 
Ve Ve Me 
t 
Gi, = \ coud 4 Oe. (4) 
0 
dy “yg “9 Ya i ws , he 4 Uy Ly lg Ly 
U39 4ug 


— lag lng “nn 
Pue. 2 


aTPHUbI HallpaAxXeHHM, TOKOB H MHJYKTHBHOCTeH Noce NpeoOpasoBanua 
BHaYMM WHJCKCOM ITpHX: 


Usa ‘ad 
[ui] = | “s¢ | =[Arl [ug]; [ea] =] !¢ | = [An féal, (5) 
30 Jno 


. | ie OO 
w= | = [Ail (ual: tan Lata =| eae me (6) 


419 Ig 


[A,] u 9,, [A,] u 6, momyaawrca u3 (3) uw (4) cooTsercrBeHHoO upu 
1 uw k=2 (puc. 3); La =La— Ma, La, = La + 2M, — wayyKtuByocra 
IMoH HM HyseBOH inocmeqoOBaTebHOCTeH JIMHHH; OOpaTHad MaTpuua [An 


cos 0, — sin 6, 4 
(Aro — | cos (0, — 120°) — sin (0, — 120°) 4 (7) 
cos (8, -+- 120°) — sin (0, + 120°) 1 
wKpome TOrO, 
[us] = {Ar} fu); (42) = [Aa] [us]; [én] = (An) [ial (8) 
HY MHO2K EM cmeBa o6e uacTuw (1) Ha [A]. C yuerom (2)--(7) mocae mpe- 
Ha8OBaHHH MOJIYYHM 


| eileen hear, Pecans {ction Bae 
by = tantarn dy —3en — B+ yg APL ll.) 


[A;] 
dt 


MW llepemHoxas Matpuupl [ A; ][A;~ 
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cos (9; — 0;) sin (8), == 03) 0 foal A 1] 
[ul = - sin (0, — 91) cos ee 01) ; (ela li] =e | 
| 0 | 


0 0) @ 
Tenepb MO%KeM cpasy 3allcaTb JWit YyuacTKa Henn 4—2 


cos (0, — 92) sin (0, — 2) 0 
E sin (0, — 2) cos (0), — 9) | [us] = 


, , OP Faw 

ee [L,] diz] | 4 ound Weer i 

=! (ag) SS i ae ge ee ee i 
ro 0 0 | 


Puce. 3 


lanee ia poyqombHOH emKocTu Cy HMeeM CwJejlyIoWlve MCXOJHbIe yIP 
HeHHA 3akKOHa Oma JVI MrHOBCHHBIX 3HayeHHM (ba3HbIX TOKOB HM Halips Ker 


[4s] — [wa] = | fiat a. 


YmuoxwKNM O6e yacTH (12) cneBa Ha [A;]. C yuerom paBencTBa 


Ung Ung 
[tg] =] “a7 | = [An] [Wa] = [An] | “0 |, 
Uso u 


a Take Ha OCHOBaHHM (5) Noce npec6pasoBaHul nNowyyaem 


; ee A ee OSC cit i 0, 
[us]— [ua] = g[Aa]\ fia) at a [i] dt +f E acs — (1) at. 


Tlogcrapasaa [us] u [u4] v3 (10) wu (11) 8B (14), noswyuum B Han6e 
oOmlemM curyuae ypaBHeHne MpOWOJbHOU BeTBH ry, Ly, Cp (T.e., HHAYe TOBOR 
wen 7, L, C), OTHeCeHHOe K CHCTeMe KOOpAMHAT, Bpalilaiomelica c npc 
BOJIbHOM YIJIOBOli CKOPOCTbIO wp: iV 
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cos (8, — 91) sin (8, — 61) 0 r cos (0, — 92) sin (8, —®) 0 
4—sin(® — 01) cos (0, — 1) | [ui] — - sin (0, — 2) cos (0, — 02) | [us] — 


0 0 4 0 0 4 
! r alin] ead ea: 
— fz lin] —[Lal = Tmpgie |=: : | [in] = es 
A ; 010 cos (6, — 01) sin (0, —91) 0 
= o-\ ten dt +- \ = 0 o|{] == (8, — 1) cos (0, — 01) 0| [4] — 
‘ 000 0 jay 4 
cos (0, — 82) sin (®, —2) 0 di] 
— \- sin (8, — 2) cos (0, — 4) | [42] — ra [én] — [La] — + 
0 0 whe 
: : : ; 1, 4, |' dO, & 
T Ly, “i 00 [in] Tipe “dt dt. ( ) 


Ws storo o6ulero ypaBHeHHA MOXHO MOJYYHTh pA ypaBHeHua yaa 
WKTMYCCKH HHTEPeCHbIX YaCTHBIX C.TyyaeB: 
t |. YpapueHve HEKOMMeHCHPOBaHHOH JIMHUH ry, Ly (WpOqomMbHOK BeTBH Fr, L) 
ryaum u3 (10), (11) uw (14), nonaraa B (14) C,=0o 4H, caeqoBaTenbHO, 
#1) [ug] = (ua: 
r cos (0, — 9.) sin (0, — 6.) 0 ‘cos (0, — 9;) sin (08, — 9) 0 

| [u2] = | [uy] — 


3 — sin (6, — 92) cos (0, — 02) 0 — sin (8, — 6) cos (9, —9;) 0 


L 0 0 1 0 0 { 
rf , d i] 0 i! 0 J dé 
lon [2a] a a [La] dt oF Ly, \-: 0 | [in] > “ (16) 
000 


2. YpaBHeHve JA MposombHOH emKocTH Cy nowyuuM u3 (15) npu ry, = 0, 
iO n Ly, = 0: 


|p cos (0, — 61) sin (0, — 6) 07 cos (0, —%») sin (0,— 02) 07 
—— — 0;) cos (8, — 91) | [u,] — \- sin (0, — 92) cos (8, — 9) | [Us] = 


0 0) 1 0 0 4 
4 2 010 cos (0, — 0) sin (8, — 91) 0 
=o \ tial dt +) —1 0 0]{| —sin (6, — 6) cos (0, —6,) 0 | [#4] — 
Ce 000 
0 0 4 
cos (0, — 02) sin (0, — 82) 0 
i—=- Aly esleae 
—|-s (9, — 02) cos (0, — 82) | | a (17) 
0 0 4 


Wi Ypapuenua qua nonepeynolt BerBu ry, Ly, Cp, Quid craTHuecKoli Harpy3kuH 
WH KOMICHCHPyrollero peakTOpa (HHaye TOBOpH, NoMepewHoH BeTBH 7, Ly) 
y Aa NonepewHoH emkocTH C, NomyyHM, Mosaran [uj] = 0 B ypaBHeHHax 
HO), (16) u (17). 

| Tlonyuenupie B ctatbe dopmyub (15) -- (17) HeoOxogxumplmpH mosroTroBKe 
PaBHeCHHH YKa3aHHbIX CTATHUCCKHX 3JIEMeEHTOB, BXOJAUIUX B IIEKTPHYECKYIO 
HCTeEMY, JIA KOTOPOH MpecTOHT paccuHTaTb MepexoHble 31eKTPOMex aHHue- 
Kae mpoieccpt. MmMu HyxHO OyeT MpAMO BOCHOJb30BaTbCA MPH MOATOTOBKe 
pPaBHeHHH BCeli CHCTeMbI B WesIOM — B HavOoulee MpOcTOM BHJe, eCIH pellaTbca 
PaBHeHHA OyyT Ha uHTerpaTope. Mmu xe cedyeT NONb30BaTbCA HW MIpu aHa- 
MTHYCCKOM PeCUICHHH 3afa4uH, HalpHMep, C MOMOMIbIO JIIOOOrO H3 YHCJICHHbIX 
eTOJOB pPelleHHA CHCTeMBI HEMHEMHbIX HHTerpo-AudibepeHUNaJIbHbIX Y paBHeHHE . 


MockoscKui 9HepreTHYeCKHii MHCTHTYT Tlocrynusio 
6 II 1957 


UMTMPOBAHHAA JIMNTEPATYPA 
PC. 8B. Crpaxo's, Tp. Mock. sxepremw. uucr., p. 14 (1953). 2 C: Be Crpa- 
0B, QnexTpuyectBo, Ne 6 (1954). %*R.H. Park, TransA. J.E.E., p. 1, 48, 716 (1929); 
II, 52, 352 (1933). 
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Wornann Akagemun nayr CCCP 
1957. Tom 115, Ne 5 


XHMHA 
E. H. 3HJIBBEPMAH uw M. M. CMHPHOBA 


O MEXAHH3ME OKCHMHPOBAHHS WHKJIOFEKCAHOHA 
PUAPOKCHJIAMHHMOHOCYJIB®OHATOM HATPHA 


(ITpedcmaenenc axademuxom B. A. Kasauckum 15 V 1957) 


Jia OKCHMMpPOBaHHA aJIbJeruloB H Ke€TOHOB MPHHATO MOMb3OBaTbCA CO- 
AMM THApokcuiaMuHa. OHakO B MpoMbilusenHocTH (1) Quid OkCMUMMpOBaHHA 
JHKJIOTEKCaHOHA HHOFa, BMeCTO COJIM THApPOKCHaMHHa, NPHMeCHAIOT KHCJBbIM 
HaCTBOP THA POKCHJIAMHHMOHOCYbPOHaTa — MpOMeKYTOUHbIA MpOsyKT CHH- 
He3a THpokcumamuucyabdata mo Paury (?). 

Mexayuu3M OKCHMHPOBaHHA THAPOKCHaMMHMOHOCyAbMonaTaMM B JIMTepa- 
ype He onncay. Jia B3auMOJeHCTBMA WHKsIOreKcaHoHa Cc THApOKcHlaMuH- 
MOHOCYJIbPOHATOM HaTPHA XapakTepHO cwlesyrolllee: 

1) B ormnuve oT ruypokcusamuHa, PHI POKCHJIAaMHHMOHOCYJIbPoHaT 
f UleMOUHOH cpeye He pearMpyeT C WHKJOreKCaHOHOM. 

2) TuypokcuslaMMHMOHOCyJbpOHaT NpH KOMHATHOH TeMMepatType B cia6bix 
ACTBOPaX CEPHOM KHCJIOTHI (T. €. B YCJIOBHAX, B KOTOPbIX NPOBOAMJIMCb HalliH 
DUBITHI) MpakTHYeCKH He FHApouMsyercs. 
| 3) [lpm copmecTHoM mpHcyTCTBHH WHKJOreKcaHOHa WM KMCJIOTbI THAPOKCHI- 
IMMHMOHOCYJIb(OHAT JIErKO BCTYNaeT B peaKkIHIO C COpa3s0BaHHeM WHKJOreKca- 
[OHOKCHMAa H Tak2Ke ruApoKcuJlaMuHa. 

Jia oOObaACHeHHA OCOGeHHOCTeEH B3ANMOJEHCTBUA THAPOKCHJIaMHHMOHOCY/JIb- 


>C=0+Ht+?>Ct—OH (1) 
H OH H + 
> ¢— OH ats N 1 SO;0Na = | fs = n<S0,0Na (2) 
OH OH 
OH H aR H 
= d — nZs0,0Na = > Cr— N + NaHSO, (3) 
oH OH 
H 
Clos = = NoHtHe (4) 
On 
> C= NOH + Ht 2 (> C = NOH) Ht (5) 
(> C = NOH) H+ + H,0 2 >C = 0+ HONE + Ht (6) 
HONH, -++ H+ 2 (HONH2) Ht (7) 


orlacHo MipeyoaraeMOMy MeXaHHSMy MepBHUHbIM MpOXyKTOM peaxnuu AB- 
ACTCA HOH KapOOHHA, KOTOPbIt alee OOpasyeT KOOPAMHALMOHHYIO CBASb 3a 
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cue HenoJeeHHOM aIeKTPOHHOM Mapbl aTOMa a30TA B HYKMeCPuAbHOM THAPO} 
KCUJIaMHHMOHOcysbponate. M3 oOpasoBaBulerocaA CIOKMOPO KOMITIJICKCA 110) 
CeCLOBATEJIbHO OTI[CMIAIOTCA MOJIeKyJa OucybiaTa WH MpOTOH U oopaayeres 
okcuM. B Kucaoli cpee ycTaHaBsIMBaeTCA PaBHOBeCHbI THApOMM3 OKCHMAa. 
MIpHBOAAMMH K OOpasoBaHHiO HCXOMHOrO KeTOHA HM COM PHAPOKCHJIaMMHa. EF 
OMCaHHO!l Cxeme HanGoulee OBICTPHIMH ABJIAIOTCA peakunH (3) H (4). Cxopoa 
YMCHbICHHA KOHIWeHTPaluH TH pPOKCHJIaMMHMOHOCyJbiponaTa (HM OKCHMI} 
POBaHHA KeTOHA) JO/2KHa 3aBHCeTb B MepBy10 OYepeb OT OMMOVIEKYAAPHbIX pe! 
aki (1) u (2), T. e. Of KOHIeCHTPallMH KETOHA,HOHOB BOJOpOoJa HW FHA pOKcHJIaMH 7 
MOHOcYIb(pouata. Hasmune BOLOpOAHbIX HOHOB OOYCOBAMBAeT THAPOJHS WAKO § 
PreKCaHOHOKCHMa C OOpas0BaHHeM WHKJIOreKCaHOHa HW MOHA THAPOKCHJIaMMOHHS | 


MSG A 946 


o 
oF 
4 


NS & 


Chopocm’ okcumupobanus 


5 10 2 3 40 50 60 70 80 90 100 100 s20nskbp 
HONSO, ONC —> 


Puc. 1. OKCHMHpOBaHHe WHKIOreKCaHoHa THAPOKCHJaMHHMOHOCYy JIbponaTom 
HaTpHa pu 22°. Ucxoquble pacTBopbl (B M3KB/JI): 


HONHSO:0Na_ C5H;,0 


a 124 62 
6 64,8 65 
6 62 124 
2 62 3l 
0 31 62 


H MO3TOMY BTOPHUHbIe peakiluu (5)—(7) TakxKe OKa3bIBaIOT BJIMAHHe Ha MaKpO 
KHHeETHKY CYMMapHOH peakIlHH. 

C MOMOM{bIO KHHETHYECKHX JaHHbIX O PeaKI[MH OKCHMHPOBaHUs WHKAOreK- 
CaHOHa THAPOKCHJaMMHMOHOCYJIbOHaTOM HaTpPUs NOLTBEpK Aen MpHBekeHHbIi 
BHILIe MeXHH3M peakitHH. M3 puc. | BuHO, 4TO c yBeM4eHHeM HCxXOAHO! KOH, 
IeHTPalHH WUKIOPeKCaHOHa MPH MPOYHX PaBHbIX YCJIOBHAX PacTeT CKOPOCTB 
OKCHMHpoBaHHA. BuiuanHwe KOHIeHTpalluH THAPOKCHJIaMHMHMOHOCYJbonaTa Ha 
CKOpOCTh peakItHH MOAYMHAeTCH TOM xe 3aKOHOMepHocTH. Bo Bcex ompitax, 
w300paxKeHHbIX Ha puc. 1, B HayaJIbHbI MepHo B3aumoseticTBua MeXTy HC 
XOJHBIMH BelleCTBaMH peakWMA CamMoycKopsietca. Kpome Toro, u3 HaKsloHa 
KPHBbIX Ha 9THX Ke PHCYHKAX BbITeKaeT, 4YTO YeM OOMbIe KONNCHTPALNA Ke: 
TOHA HJIM THAPOKCHJIAMMHMOHOCYJIbPouatTa, TeM ObicTpee pacTeT CKOpOocTb pe- 
aK. 

STO s3acTaBaeT MpeANONOKHTL, YTO aBTOKaTaNUTHUeCKUii XapakTef) 
mpomecca OOycsIOBJIeH POCTOM KOHWeHTpalluu OHOTO 43 MpOLyKTOB B3auMoen: 
CTBMA THAPOKCHaMHHMOHOCybPowatTa uM UAKMorexcaHoua. M3 onbirop BuHO, 
UTO B XOJe peaKIMH YBeIHYMBaeTCA KHCJIOTHOCTb CHCTEMBI, . 

OjHako YacTb OOpas0BaBLIMXCH NPOTOHOB JOJKHA B3aHMOJelicTBOBaTh ¢ 
OKCHMOM H THpOKCHJaMHHOM, OlaroqapaA YeMy Ha CKOpocTb OKCHMHpoBaHHus, 
MOryT OKa3aTb BJIMAHHE TOJbKO CBOOOJHBIC HOHI BOLOpONa, T. e. H3yueHHas 
peakilM@a MpefcTaBlaer, MO-BUMMOMY, cJly4aH cmemuduyecKoro KUCJIOTHOTC 
KaTau3a. 


\ 
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[lia NONOMHUTeIbHOrO NOATBep%KTeHUA MpeloxwewHoro HaMH MexaHH3Ma 
AUMONCHCTBUS WHKJIOPeKCaHOHa C FHAPOKCHJIAMHMHMOHOCYJb(:OHaTOM B KHC- 

cpele NpoBeXeHbl ON bITbI NO OMpeyedennio NopayKa peakuun. IIpu pacuere 
HiwcraHTbl CKOpocTH O KOHMeHTpalluH TuApoKcusaMMHMoHOcysIbponata (C1) 


MSKG/M 

Jo IQ 

30 

25 MSHE/M 
20 ca La 
15 6 
10 16 4 
or 2 


LO 


a 
30 0 180 200 200 HO 380mm 50 100 150 200 250 30 50 mun 


yc. 2. OKcuMupoBanve UnkKsorekcaHona (J — 95,6, JJ — 62 maxe/m) ruzpoKcumamMHMHMoHoO- 
‘bpouaTom natpux (J — 96, J] — 62 moxs/n). a — OOmad KuCOTHOCTb, 6 — KOHILeHTpalAA 
BOJOPOAHBIX HOHOB 


lo CKOpocTH OKCHMHPOBaHUs MBI CYA NO yBeMYeHHIO OOueli _KUCOTHOCTH 
icTembl. CoflepxKaHve WHKoreKcanoHa (C2) B peakI[MOHHOM cMecH B Hayaue 
jorra (Tt. €. pH OobLIOM H3ObITKe WHKOreKcaHOHa MO OTHOLICHHIO K IWHKJIO- 
(KCAHOHOKCHMY, KOPa MO%KHO pedeOpeyb rusqpomus0M oKcuMa) paccuHTaHO 
i yBeluueHu1o OOuiell KUCMOTHOCTH 

| es KOHIeCHTpalluu THpo- TaO6auna 4 

: 

| 


luamuHMoHocysIbpoHaTa. B M0-  pacuer xoueranret CKOpOcTH OKCHMHpoBaHHa 
eCNYIOWWMX ONpPeMeJICHHAX YUATHI- wuaksorekcaHona PHAPOKCHaMUWHMOHOC yi b- 
WM TakK*Ke KOJHYeECTBO WHKJIOreK- (poHaTOM HaTpua pH 22° 


HOHA, OOpasyrolleroca Np rHugpo- 


| ae - Kone Tpallun 
j 3e okcuMa. J\a STOTO TO/b30Ba Onis as Cet Nisei 
Cb KOHCTaHTaMH paBHOBeCHs (%)  Bpema, |K¥CuoT- eva poctb, | TaHta 


i 


HOCTE» M9KB | CKOpO- 


akin (6), ycuIOBHO JOoNnycKaa, ITO MHE. | woxB I aus | cTm 
STOH peaKUHH COCTOAHMe paB- a = | G |G h-108 
BecHA jlocrurHyTo. KonueHTpa- 

A BOJOPOAHbIX HOHOB (C3) pac- 4 | 0,88 


jj@rbipas1acp u3 pH cpegp. Skcnepu- 24 OAR Gi en2n| lie O25 ele Gla eta 
birra buble qanupie (oOmlad KuCOT- 44 | 1,95 ee 

PCTb HM KOHUEHTpPalluA HOHOB BO,O- oH rae Cereals ae hare Wieerraae uae 
ba) IpUBeJeHbI Ha puc. 2. 141 | |86,1|87,2|5,37] 6,54 | 1,63 
| Ha ocnopaHHH JaHHbIx pyc. 2 491 |15,4 

b ypaBHeHHio faa peakuni 217 76,9} 80,0/7,6 | 8,5 | 1,83 
ee conan eaik Gila, 503 eM 66,8/75,1/8,5 | 7,6 | 1,77 
icCuHTaHO (ra6m. 1), TO KOH- 343 |35,5 ; : ; 
HaHTa CKOpOCTH B  cpeflHeM ae rE 


mBHa 1,7-10°4 w?/uac-msKB?. Bes- 
myujeHua oO yuacTHH B_ peak- 
1M MOHOB BOJOposa He yaJlocb MOJYYHTb CKOJbKO-HHOYAb CXOMAMUXCA 
b3VJIbTATOB JIA KOHCTAHTHI CKOpocTH. TakuM OOpa30M, CKOpOCTb OKCHMUpo- 
MHS ~H3MeHSeTCA MPONOPUNOHAabHO KOHUWeHTpallun TH pOKCHaMHHMOHO- 
MbponaTa HaTpHA, WHKMOreKcaHOHa WM MOHOB BOROpoa, 4TO corviacyerca c 
DeLJIOXKCHHBIM B JaHHOM CTaTbe MCXaHH3MOM peakILHH. 


3axa3 1750 929 


OKcCWepHuMeHTANbHAaA YACTh 


Jina cuuTesa rupoKcuaMHHMOHOCyb*oHatTa HaTpHA OpavJu ay MJ T 
SO,0Na 


HHYeCKOrO pacTBopa THApOKcHaMHHMcybP~oHaTa HON Cc KG 


SO,ONH4 
mentTpauueli 396 r/m, mowyseHHOro u3 HUTpHTa HaTpHA, Oucybputa amy 
HUM HM CepHucroro rasa, mpHaMBamu K Hemy 61 ma 40% NaOH Aaa yaanen 
aMMHaka MW 3aTeM 250 MJI MeTaHOJIa JI OcaxKeHHA THAPOKCHAaMHHAMCy bd 
Hata HaTpua. Tlowyuennprii ocaqoK WBaxK bl Mepeocaxkasiu MeTaHOJIOM U3 Y 
pacrsopa NaOH. Ilocaenytoulaa o6pa6oTKka rHApOKcHJaMuHAMCyJIbpouata 
TpuA Beslacb 10 mpomucu Hacta c corpyqHuKaMH (4) id NOyYeHHA THAPOKCH 
aMHMHMOHOCYyJbpoHaTa Kasia. Bpixo ruAPOKCHJIaMHHMOHOCYJIb@OHAaTAa Hé 
pus (c cosepxkanuem ocHoBHOrO BellecTBa 98—100%) cocraBseT !0—20 

I[pomaxHbli WnkKOrekcaHOH OUHMaH yepes OuCYIbuTHOe COeMHEHE 
NosyYeHHbI MpOLyKT ume 20 0,9454, 1 144905. 

OnpiTbI mpoposzuiu mpu 22+-0,05°. HayambHasd KHCJIOTHOCTh peaKI[HOHHI 
cmecelt cooTBercTBopana pH 3,6—3,2. Jia ompegenenua o6ulelt KucsIOTHOC 
TepHoduyecku OTOHpaemble NpoOObI THTpoBawH 0,01 N NaOH no dexnoudtamens 
pH onpexenasm c moMoulbIo JamnoBoro morestuomerpa JIII-5 co crekJIAHHE 
QJIEKTPOOM. 

BpipaxkaeM cBo1o GOslarogapHoctb upod. T. A. Pa3sypaesBy 3a WeHH 
COBeTbI H MPOABJICHHbIN MM HHTepec K paoore. 


Iloctynu10 

19 VII 1956 

UMTHPOBAHHASA JIMTEPATYPA | 
1E. H. 3unp6epmManu, Xum. npom., N 5, 277 (1955). * F. Raschig, Schw 

fel und Stickstoffstudien, Leipzig — Berlin, 1924. % Z. Vodrazka, Chem. listy, ‘ 
Ne 7, 996 (1953). *R. Nast, K. Nyul, E. Grziwok, Zs. anorg. allgem. Chem 
267, 304 (1952). 
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Joxaagn Akayemun nayrxr CCCP 
1957. Tom 115, Ne 5 


XHMHA 


Axayemux A. B. TOMUMEB, C. I. MEXTHEB u A. LUI. HOBPY30BA 


MVCCJIENOBAHHE PEAKHMMW HHTPOBAHHA 
WSONPOMMJILMKJIOTEKCAHA A3OTHOM KUCJIOTON 


1B paOore (*) ObIIM H3JIOXKeHbI OCHOBHBIe JMTepaTyPHble LaHHble 10 HUTpO- 
M10 WHKJIAHOBbIX YrJIeBOAOpoOsoB, onyOHkOBaHHble WO 1948 r. Ilocme storo 
M ONYyOJIMKOBaHbI ACCJIeNOBaHHA, MOCBAWLCHHbIe MeXaHH3My HUTpOBaHuA 
orekcana (7,4) H peakWHH B8aHMOJelicTBHA WMKJOreKceHa C pa30aBJleHHOH 
THO KucuoTOH (*). 

| Hacrosmas paOota NocBaAlleHa pesyuJibTaTaM Hallero MCCeqOBaHuA pe- 
Ma HATPOBAHHA M3OMpPOMMIMAMKNOreKkcaHa a30THOH KUCJIOTOH MmpH pas3- 


THBIX YCJIOBHAX BeEJeCHHA IIpOMecca. 


QOKCNeCPHMCHTANBHAA YWacTb 


HUicxonnoe chlipbe H MeTOAHK a. McxoxHbIM MpoxyKTomM AA 
| POBaHHA CJYKMI M3OMponMsMKMorekcan, T. Ku. 152—154°, dy = 
8006, n%=1,4410. B kayecrBe HuTpyloujero areHTa Obla uCcNOMb3OBaHa 


ITHAA KuCOTa yembHOoro Beca 1,3; 1,2 u 1,075 (KoHWeHTpallua, CooTBeTcT- 
HO, 48, 28 u 11%). Tpouecc HurpoBaHua NpOBOAMWICA BKPYyIIOQOHHOH KOJI- 
demKocTbio 500 MJ C NpHLiJIHPOBaHHbIM K HeH OOPaTHbIM XOJIOJHJIbHHKOM, 
6xKeHHOH TepMOMeTPOM, OMYULCHHbIM B *KuAKOcTh. Harpes peakWHOHHOH KoOs- 
| IpOH3BOAMWICA Ha PvIMIepHHOBOH OaHe. 

B peakUHOHHy!0 KOJIGy MOMEellasIMCb PpaCCYHTaHHble KOJIMYECTBA YJIeBOLO- 
aM a30THOH KUCJOTHI. PeakiMOHHaA CMeCb HarpeBaJlacb Np onpexeseHHOH 
mMepaType B TeyeHHe 3afaHHOW MpoOsKUTebHOCTH onbITa. Iloce oKOH- 
[MA ONbITa BEPXHHH COM peaKIMOHHOHM CMeCH, COCTOALIMH M3 CMeCH HHTpo- 
baykTa H HelpopearupoBaBllero YIvleBOLOpOa, MPOMbIBaJICA, BbICYWMBAaJICA 
lOMBeprasicAd Ppa3rOHKe Ha BaKYYMHOH KOJIOHKe. OcBoOoxK,eHHbIH OT HeNpo- 
IrMpOBaBLUerO HCXOAHOPO CbIPbA CbIPOH HATPOMPOAYKT OTAe/bHO NOABepradcaA 
hKIMOHMPOBaHUulo Ha TOH 2%Ke KOJIOHKe, HO IPH 3Ha4HTeJIbHO MeHbIIeM OCTAa- 
[HOM JlaBJICeHHH. SaTeM BbIJeICHHbIe (PpakKUHH NOABeprasucb aHaJHsy. 

| Tas YCTaHOBJICHHA CTPYKTYPbI MpOAYKTOB peakUHH YaCTb MOJIYYeHHbIX (ppak- 
HHTPOMPOAYKTOB BOCCT@HaBJIHBaaCb B COOTBETCTBYIOILHE AaMHHOMpOKs- 
qubie. BoccTraHOBJIeHHe MpOH3BOAMOCb B aBTOKJIaBe KOHcTpyKuHH MW. A. My- 
#Ba WH B MpHcyTCTBHH HuKewA Penes MO BbICOKHM JaBsleHHeM Bogopoga. Ilo- 
| CHHbIe IPH 39TOM AMMHOCOeAHHEHHA NOBepraducb aHaJN3y. 

WOnpiTbl HHUTPOBAHHA H3ZONpONMJWAKIOreKcaHa MpOBOAMIMCh pH TemMepa- 
bax 50—55; 80—85 nu 105—110°. J|murenbuoctb onbita Oplia BbIOpaHa 5; 
| 15 w 20 uacos, a KOMMeHTpauua as0THO KucuoTE 11% (d = 1,075), 28% 
H= 1,2) un 48% (d = 1,3). Moasnpuble oTHOWIeHHA yrmeBoOpoda K as0THOH 
nore BapbupoBasucb of |: 1,25 go 1: 2,5. Bcero Obi0 mpoBegqeHo Gomee 
Honprtos. Hue Mbl ocraHoBuMca Ha pesyJIbTaTax HCCJICOBaHHA BJIHMAHUA 
QJIbHbIX (PAKTOPOB Ha Mpollecc HATPOBAaHHs. . 
iBuuauue tTemmepatyppn. Ha puc. | npuBegenbl pesympratel 
ITOB, B KOTOPbIX HUTPOBaHHe MpOBOAMOCb KUCMOTOH yA. Beca 1,3 mpu Mo- 
DHOM COOTHOLICHHH yrleBoxopogxa kK KucsoTe |: 2,5. 
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60,8% mpu Temmepatype 105°; yBeauueHHe *Ke BbIXOJOB CbIPOrO HATPOMPOLYR} 
H MOHOHMTpPOMpoyKTa MpuH 2TOM 3aMeyaeTCA TOJIbKO WO TeMIepaTypbl 8 
nocsle vero Aasbueluiee MOBHIMIeHHe TeEMMepaTyPbl NPHBOAMT K CHHXKEHHIO Bi 
xoya. CieqoBarebHO, ONTHMaIbHOH TeMMlepaTypoH peak HUTPOBAHNA Me) 
IIPOMMAWMKOreKcaHa B YCOBUAX HauIMx OMmbiToB aBAAeTcA 80—85°, pH KO1) 


Y, q 


Bois00 


4 4 
78 106° § Zou 125 15 (15 20 225 G50 % 
TeMNEPaImy pa PCaHYUl Ipodonneumenionocme npoyecta MYonapnoe omHousenté HNO, hyene000, 


Puc. 1. SaBucHMocTb peaKUMH HHUTPOBaHHA H30NPOMHJMMKoreKkcanha OT TemmepatypH (. 
OT MpOfOMKUTEMbHOCTH Mpouecca (6) HW OT OTHOCHTEMbHOTO KOJIM4eCTBA a30THOM KHCJIOTHI (; 
1 — mpespaurenue yrepoqopogza, 2 — BbIXOX CbIPOro He*TenpoayKTa B MpOWeHTax Ha mpeB 
WeHHbIM yreBoOpod, 3 — BbIXOA MOHOHMTPOCOeAMHeHHA B MpOWUeCHTaX Ha MpeBpauleHHbl yr.) 

BOOpOL 


) 
pol BbIxXOX MOHOHMTpoMpoyxyKta OxoquT Jo 72,8%' or Teopuu (xoTA Mpome 
lipeppalienua cocTaBasder 25,1%). Ito cmekyeT, OYeBHHO, OObACHHTb PasBUTH) 
TIpH JaHHbIX YCJIOBHAX PeakKWHH OKHCJICHHA, a TakKKe HM yruyOeHHeM peaks 
HHTPOBaHHA C OOpa3s0BaHHeM JH- H MOMHHATPOMpORYKTOB. 4 

TakuM O0pa30M, B peaKUHH HHTPOBaHHA WHKMaHOB a30THOM KHCJOTOH 1 
MeHeHHe TeMMepaTypbl peak BJIMACT HE TOKO Ha KOJIMUCCTBEHHY1O CTOPO 
MpeppalkeHuA, HO M B CHJIbHOM CTeMeHH OMpedelseT HalpaBseHHA peakIuH] 
TIpHpOy ee KOHEYHbIX MpPOAyKTOB. 

BAHAHHeE NPOZOAKUTEABHOCTH Hponecca. B art 
yacTH HCC/IeOBaHHA HaMH Obi MpeAIPHHAT ps ON‘ITOB NO HUTPOBaHHIO Hc) 
MpOnMIukMorekcaHa asOTHOH KUCOTOH yA. Beca 1,3 pH Temneparype 8Ch 
85° HW MOJIAPHOM COOTHOLICHHH yruieBoyopoya k KucsoTe | : 2,5. IIpogomKutes 
HOCTb BpeMeCHH peakuH Oba Mpunsta 5, 10, 15 u 20 uacos. Pesypratet 9KCI 
PUMeHTOB MpexcraBeHbI Ha puc. 1B. 

PaccmorpeHve XapakTepa KpuHBbix puc. 15 moKkaspiBpaeT, uTO B ycNOBM 
MIpOBECHHBIX HAMM OMbITOB ONTHMAJIbHOH MpOXOJMKUTebHOCTbIO PpeakUHH F 
TpoBanux aBaetca 15 uacos. C yBemM4eHHeM MpoouMKUTeNbHOCTH Mporect 
yHeIbHOe SHAYeHHe peaKWHH OKUCeHHA pacrTer. 

BAMAHHe MOAAPHOTO COOTHOMeHUA pearupy 
ihuxX KOMMOHEeHTOB. Jia BbIncHeHUA STOO BOMpoca Onl MpoBenk 
PA OMbITOB MO HATPOBAaHHIO H3OMPOMUMMMKMOreKCaHa a30THOH KUCJIOTOI yell 
Horo Beca 1,3 mpH Temmeparype 80—85° nu mpoxomKuTenbHocTH mponec 
l5uac., IpH4eM MOJIAPHOe OTHOLIeHHE yreBOAOPOa K a30THOH KucmOTe KoMeCh 
Noch B Mpegemtax of 1:1,25 qo 1: 2,5. Pesyaprarst onmpirop moKasaHbI Ha p1| 
1B. Xapaxrep kpuBplx puc. 1B moKaspiBaer, UTO C yMeHbIMeHHeM OTHOCHTed| 
HOFO KOJMY¥CCTBA a30THOH KUCMOTHI MpOleHT NpeBpallleHua UCXOANOrO yruiell 
AOpowa CHMKaeTCA, BLIXON We CHIPOrO HUTPONpoLykTa H MOHOHHTPOCoOe]! 
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MMA B IPOWeHTax Ha NPeBPallleHHOe ChIpbe COXpaHAeTCA NOUTH 63 H3MCHEHHA. 
hu O6pa30M, B YCJIOBHAX HalMX OMbITOB ONTHUMAJIbHbIM MOJISPHbIM OTHO- 
FHHeEM YIrvieBowopoya kK a30THOH KucsOTe aBneTca | : 2,5. 
BAUAHHe KOHNeCHTPANHH ASOTHOH KUCAOTHL. IIpo- 
N€HHbI€ HAMM OMbITHI NOKA3aIH, YTO MPH OJMHAKOBOM OTHOCHTeJIbHOH macce 
OTHOM KHCJIOTHI Mpolecc HHTPOBaHHA B CHJIbHOH CTeNeHH 3aBHCHT OT KOHILeH- 
fall mocseqHeH. Tak, eCJiM Mp HHTPOBaHUH a30THOH KUCMOTOH yembHOrO 
a 1,3 npeppauieHue n30mponusmuKsorekcana coctapsaet 61%, a BbIXON CHI- 
jro HATPONpOAyKTa WH MOHOHMTPOCOeAHHeHHA (B MIpOWeHTax Ha IpeBpallleHHbllt 
| eBOROpo) cocTaBaeT B CpeqHeM, cooTBeTcTBeHHO, 76,1 u 46,8%, TO mpH 
fOUHX PaBHbIX YCJIOBHAX, M Jake MpH TpexkpaTHOH MpoOKUTebHOCTH, 
HACTBHE a30THOH KUCJIOTbI yembHOrO Beca 1,075 npHBo_UT K OOpa3z0BaHHIO 
Wb CeqOB HHTpONpoyKrTa. 
PesioMupys, MOXHO OTMETHTL, UTO ONTHMAJIBHDIMM YCIOBHSAMH PeakILHH HH- 
OBAHHA U3OMPONMJMMKIOreKcaHa a30THOM KUCOTOH B XKUAKO (pase sAB- 
orca: TemNepatypa 80—85°, npoyxomKuTembHOCTh — 15 yacoB, KOHIeHTpa- 
i A30THOH KUcIOTHI 48% (d = 1,3) a MomapHOe COOTHOLeHHe yruleBoqopoya 
as0THOH KucuIoTe, paBHoe | : 2,5. IIpu aTux ycnoBuax mpeBpalllenue yrieBo- 
poga cocrapaser 57%, a BbIXOJbI CbIPOrO HUTPOMpOAyKTa H MOHOHNTPOU3O- 
DOMUJIMMKIOrekcaHa B MpOWeHTaX Ha MpeBpallleHHEI yruepoqopox — co- 
(BETCTBEHHO 98,3 u 78,6. 
 YcraHOBJIeHHY!I0 3aBHCHMOCTb TeYeCHHA peaKUMH HHTPOBaHHA M3OMponMu- 
KJIOreKCaHa OT Ppa3JIMUHbIX (PaKTOPOB, HAM KaXKe€TCA, MOXKHO OObACHHTH JH- 
MHKOH KOJIMYeCTBA OOPa30BaBIIeHCA H3 a30THOH KHCJIOTbI BYOKHCH a30Ta 
MM Pa3JIMUHBIX YCJIOBHAX, U6O MOHMKeHHE TeMIepaTYypPb!l H YMeHbIUeHHe Ipo- 
WDKUTeJIbHOCTH peaKUMH, a TaKKe KOHICHTPAalWH WM OTHOCHTeJIbHOM MaccbI 
ROTHOH KUCJIOTbI CHHKAeT CIOCOOHOCTh PasJIOXKeHHA AZOTHOH KUCJIOTHI Ha OKHC- 
pI asoTa. Jia noyTBepxKAeHHA MOceAHerO HAMM Ob MpeAMPHHAT cnelHaJib- 
pI ONbIT NO HUTPOBaHHIO H3ONPONHJIMUKJIOreKcaHa B MPHCYTCTBHH HeOOJIbUIOTO 
DAIMYeECTBA CepHokucsoro amMmMouua. Ja 3TOrO cMecb 43,6 r H30TPONHALHKJIO- 
PKcaHa, 9 Yr cepHOKHcoro ammonusa vu 113,5 r a30THOH KNCJIOTHI yebHOrO 
bea 1,3 Harpepamacb mpu 80—85° B Teuenue 8 uac. Hecmorps ua TO, TO IIpo- 
Bcc MpOBONMICA Mp YCJIOBHAX, OKa3aBLIHXCA ONTHMAJIbHbIMU JIA peakIHu 
UTPOBaHHA M3ONPONNMMMKMOreKcaHa, ONbIT He MpPHBeJ K OOPas0BaHHlo axe 


NeoB HUTPOMpoyKTa. 


| 
| 


i 


4) 


}) 
) 


Vactutyr Hedru Ilocrynuuio 
Akajemun HayK A3ep6CCP 13 VII 1956 


LMTHPOBAHHAS JIMTEPATYPA 
je2 A.B. Tonmunes, Hutpospanue yrieBoxopoxoB HU Apyrux opranHyecKUx COC JMHeHHH, 
isn. AH CCCP, 1949. 2 A. HW. Tutos, M. K. Martsees, JAH, 83, M1, 101 


more A VY Turos, Mo K. Marreepa, JKOX, 23,0 Ne 2. 258: (1959): 
heeB, Tomunes, & A. @autTramona, JDAH, 88, Ne 1,83 (1958). 


933 


Jloxsagn Akagemun nayk CCCP 
1957, Tom 115, Ne 5 


PH3BHYECKAA XHME 


Ynen-Koppecnongzent AH CCCP A. H. BPOACKMK, HW. &. PPAHYYK 
u B. A. JIYHEHOK-BYPMAKUYHA 


M3YYEHHE MEXAHW3MA 3JIEKTPOJIATHYUECKOrO OBPASOBAHYE 
HW PHAPOJIM3A NEPCYJIbB®ATA H3OTONHbIM METOJOM 


Pagubie MeXaHH3MbI, KOTOPbIe Mpelarasuch JIA aHOAHOTO COpasoBaH 
nepcysbparow Mp QIe€KTPONH3e CYJbPaTOB, MOXHO OTHECTH K JBYM TH 
CormacHO pacipocTpaHeHHbIM mpeycTaBlenusam (7,1) MepcybpaT oOpasyer 
IlyTeM HeMOCpeACTBeHHOM peKOMOMHALMM paspHAKalOUHXCA MOHOB cCyJbpé 
(uu Oucybiata), Hampumep, 250, —S20, + 2e um B Be crynenu: SO, 
> SO, e; 2S0,-+8,0, . lo zpyrum mpegnonoxenns (?,°), Ha aHOge uu BIT 
aHOJHOM CJl0e SJIEKTPOJHTa MepBHYHO COpPasyiOTCA MpPOAYKTbI OKHCJICHHA BO, 
(H,O., OH, OH”, nopepxuocTHbie OKHCJIbI H T. J.), KOTOPbIe 3aTEM OKHCJIA 
cysbcbar WyTeM MepeHoca IJIeEKTPOHOB HIM ATOMOB KucOpoza. B yacTHocTu UL 
pokoe MpusHaHue nowyuna MexaHu3M Ineccroua u DuKsauura (*) c mpomMexyT¢ 
HbIM OOpas0BaHHeM TepeKHCcH BOOposa: 


2HO-— HO, -- 2 e 280, + H2Oz = S,0, + LO are 


OTH aBTOPbl pacpocTpaHAloT ero Ha Tpoleccbl AHOAHOTO OKHCJICHHA BOOOH 
BosbuiMHcTBO Apyrux MpelaraBuIMxXCA Me€XaHH3MOB IIpHHaAeKUT K OHO) 
M3 OOOHX THNOB C pasHOH eTaMsallveli MpOMexXYTOUHBIX cTyenelt. 

A. H. ®pymkun c coTpyqHnkamu (*) HallJIH, YTO pH 9eKTPOH3e pacTBO 
K,SO, 8B H,O1'8 B kuculoH, HeHTpaJIbHOH HIM C1a60-WleOUHOH cpeyze, KuCOp 
nowyuaemoro mepcybipata cBoOOoOeH OT H3ObITOUHOTO TaxKeMOrO KUCAOpOD 
OTO NOSBOJIAeT CHATS C OOCY2KNEHHA BCC MCXAHH3MbI, B KOTOPbIX Mpeqnomaraen 
yuacTHe KuCIOpoya BOAbI B OOpas0BaHHH NMepcysbipata. 

Mbl NIpHMeHHJIH TAKEIbI H3OTON KUCIOpORa AA BbIACHeHHA BOSMOXKHO 
yuacTHaA MepeKHCH BOLOpOa B AHOJHOM OOpas0BaHHH Nepcyslbiata u WWIA uw 
YeHHA MeXaHvi3Ma ero ruqpousa. U3 npexHux aHHbix (4,5,1°) usBecrHo, W 
H,O, u K,S,0g He OOMeHHBAaIOT KHCIOpONa C BOOM. 

OQNeKTPOMHsy NOABeprasucb pactBoppl 40 r KHSO, B 200 ma Bogp ToK 
3 a M@KAY WIaTHHOBbIMH 9IeKTpoyamu pH 1O—15°. Jima or6opa mpo6 axHo 
HOrO KHCJIOpoRa HU AIA YYWErO MepeMelIMBAaHHA QIEKTPOJUTa MpOBOsOUH 
aHoy B 0,8 cm” MoMelllaJicA B OTKPbITOH BHU3Y TpyOKe MEX Ty ABYMA BepTuKad 
HbIMM KaTOAHbIMH WwlaCTHHKaMH. Cojlepxkanue O18 onpemenssiocb B MaccteK 
pomerpe MC-2 B aHoyHoM KucsIOpowqe — HeMocpeACTBeHHO, a B BOe — N10 pa 
paOoTaHHoMy B Hallet JaOopaTopuu cnocoéy (°) B Buse CO, nocse o6MeHa e 
C NapamMu uccJeqyemoi Bosh. Cymbibar ocaxkyaca B Bue PbSO,, Koropb 
nepepowuicn B CO, MpokasMBaHHeM C OOe3raxXeHHbIM BOROPOAHbIM yruiem. k 
nepcysdbpata KMCOpOL BbILeAICA HarpeBaHueM. Jia H80TOMHOTO aHamu3a 
PeKHCH BOoposa, OHA pasvJiarasach pacrBopom KMnO, uenocpeycrTBeHt 
B 9JIeKTPOMMTe NOce ero OOesraxKUBaHHA OTKAUKOM WIM, IPH MaJIbIX ee KOHILCH, 
palluAx — NocuJe H3BereHHA S°:pUpOM. Bce 9TH MeETOAUKH ObIIM IpOBepeHbI KOH 
POJIbHBIMH OMbITaMH. OrpeyeseHne NepeKucH BOOpoda MpousBoAu0ch TUTP! 
BaHHeM MepMaHranatoM, a llepcyJb(tbara — HOAOMeTpHyeCKH BpucytcTBHH Cu 
B kauecTBe KaTauiusatopa (’). [Ip snekrpouu3e He OOpasoBbIBaJlOCb 3HauHTed: 
HBIX KOJIMYECTB KHCJIOTHI Kapo. Huxke coo6ulaores pesybTaTbl OKOHYATebHb 
ONbITOB. i 
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Basmoch 10—20 r/a H,O,. pa stom sBpixox nepcybiata pesKo mayan 
cpaBHeHHIo Cc ombitom 6e3 yooOaBKH H,O, (KpuBaa /) uw 3aTem 
pacTajl Oo Mepe YMeHbIIeHHA |, 
BpasiomuBuserocs octatKa H,O,. He 
a puc. | KpuBbre 2 NOKa3biBaroT 
eIMUCHHe KOHMWEHTpallun K,S,0,, 
KPHBbIe 3 — yMeHbIIIeHHe KOH- i 
rpauuH H,O, B aaeKTpomuTe th 
WBYX OlbITax @ u Oc Hayalb- 
1M cofepwanHem H,O, 12 u 
| T/i. QeKTpoH3 BO BCeX Tpex 
BITAX BeJICA JO BbINaeHuA TBep- 
re K,S,O,. 3 sTux WaHHbix BAI- 
}), uT0 064 aHOJHEIX Ipollecca — 
H3m0%KeHHA HO, u oOpas0BaHua 4 
§).S,0, — HAYT, N0-BHXMMOMy,He- ~~ 2 
HBHCHMO OHH OT Apyroroc 6oub- 
| M [peo6aqaHuem nepsoro, 
H KoneHTpatua HO, ocra- 
| WHO BeIMKa, TaK UYTO HaMuHe Puc. 1. SapucumocTb BbIxofa MepcysbiPata 
Poeun Menger’ oOpasovaniio pT, sewer | pepecyer soRopose, 
Ppcy ibaa, ITO camo 110 cee coOjlep2»kaHHeM 0; B12 uw 20 r/n; 8a u 36— 
HABUT WO COMHEHHE TeOPHto yMecHbIueHHe cofepxanua H,O,g B aeKTpomHTe 
pomexxyrounoro o6pa30BaHHa B T€X Ke OMbITAX 
Epekucu Boyopoya. KayectBeHHo 
F w%Ke PesyJIbTaTbl HW Takve X%Ke BHIBOAHI NOMyunA Taticunckuu (°) mpu o6pas3o- 
HMM WepKapOouara dsleKTposu30M K,CO, BnpucytcrBuH H,O,. HesapucumocTb 
Tao6auna 1 


M30 Tonubli coctaB aHoyHOrO KHCMOpoma mpu anekTpomuse KHSO,g + H,O, B H2,0!8 
c 0,890% O18 


Honyeumpoyus 
Ss 


BR & 


a, 20 40 60 80 100 120 140 160 180 Z00NUH 


Bpema, Mau. 10 30 60 90 120 
H2O.2, r/a Ae 9 Lon 9) 4,4 1,46 
O88 B He02,% 0,309 0,353 0,495 0,679 0,854 


DOHX AHOHBIX MPOWeccoB NOATBEPXAaeTCA CJELYIOWMMH OMbITaMH 3JIeKTPO- 
m3a pacTBopa KHSO,-+ H.O, B H,O'8 c us0TomHbIM aHasIM30M aHOJHOrO 


Tacwwie 2 Kucmopofa (Ta6m. 1). B Hem comepxKa- 
ojepxanne O18 p HO, mpu snextpomnse HHe O!® BHayase ObIIO OIH3KO K TOMY, 
KHSO, + H2O2 B H,018 KOTOpOe HMeJia Nepekucb (mpHpoHoe: 
0,20%), WH MocTeneHHO MmpHOusIM2Kas0cb 
AES Oe ee os K eFO COep2KaHHI0 B BOJe B COrsacHH c 
et) toKa, una | B es se KpuBbimu puc. |. M3 stux WaHHbIxX TaK2Ke 
ea a cS ; BHIHO, UYTO AHOJHOe OKUCIIeHHe Mepe- 
KMCH BOopoya MmpoucxoxuT bes yuac- 

I 0,05 | 0,26 | 0,459 | 0,831 THA KucwJopoqa BOosET. 
0,43 0,635 2. J\1ai OKOHUAaTeIbHOTO MpsaAMOrO 
I 010 | 0.78 |0.209 |0.745  MOKasaTebcTBa HeyyacTHA MepeKucu 
; ee BOLOpOLa B AHOAHOM OO6pa3z0Banun Mep- 
0,13 | 0,450 cyibiata MbI MpHMeHHJIH MeTOL H30TON- 
Til ORO Re 2ee e029 Set O0) Horo pasOaBuleHua. B onbirax, anaJio- 
0,26 | 0,288 THYHBIX TOJIbKO YTO OMMCAHHbIM, Mpon3- 
OO Gain) Ot BOAMJICA UW3OTOMHbI aHalu3 ocTaTKa 
IV 0,75 | 0,49 | 0,199 | 0,920 H,O, B aeKTpomHTe Nocwe TOTO, Kak OH 
0,26 | 0,204 natant Huxe | r/a. Ecau Obl Ha aHoye 
M4 1,00 | 1,05 | 0,209 | 0,920 o6pasoBprBanacb H,O, 43 BOgbI,TO OHA 
sae Rea :  OJIKHa Oba Obl COMep2xKaTb USObITOUHbIM 


O18 vw BBOJHTb ero B OCTaTOK 3apaHee 
oOaBueHHoH H,O,, cmemmmBascb c nocaequei. IIpu KaToHOH MVJIOTHOCTH TOKa 
),05—0,17 a/cm?2 mpr JelHcTBHTeIbHO Haxofuau B ocTaTKe H,O, HecKOJIbKO M0- 
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BbILMeHHOe cowepxKanne O!8, KoTOpoe ObluIO TEM OOJIbIIHM, Y€M MEHBIIe MIO} 
HOCTb TOKAa (TAG. 2). OHO BbIsBaHO KaTOLHbIM OOpasoBaHueM Mepekucu No Opyi 
To-peakunuuH O, + 2H* -++ 2e—-H,O2, koTopad He HMeeT OTHOLMCHHA K AHOJHOM jj" 


qua Onl meaales 


Tumporus nepcynppara Bp npa- ake mocuesquve ocraTkH H,O, He coepxKadl}y 
cyterBun HClO, mpu 70° (cogep- y36nirouHoro O18, Torqa KaK NO Me€XaHH3M} 
manne OS B npouentax) Tneccrona u Tukxauura cogep2Kanne O' B HH} 
JOJKHO OblIO MpHOMKaTbcA K ero cosepxKal 

KHSO, HHIO B BOJe. M, 
V3 pcex 93THX JaHHbIX ACHO, UTO NepeKHec} 

BONOPONa He MOXKET ObITh MPOMEXKYTOUHIM TIPGh 

1,096} 0,204 | 0,204] 1,093 jykrom o6pa30BaHHA Ha aHOge Nepcysrbparep 
0,204 | 0,207) 1,088  Tjo-puyzumomy, HM TakxKe He MOryT ObITb pai’ 


0,204) 0,733 | 0,736 | 0,313 yyKanpt OH (mo cxeme2SO, + 20H—S,0,° 4 
0,744 | 0,730 | 0,224 ‘| 


Bona K2S20, H202 


KHCOpoy c Boo (°) MH mMerKO pekomOuHUpyroTcaA B H,Og. q 

3. PuApouuay mog_Beprasacb cmecb 1,5—4r K,S,0, c 1—3 r 70% HClO, um 
50% H,SO, npu 70°, nponyckaHHeM yepes Hee NapoB BOAbI NpH AaBseHHH 30M? 
pr.cT. M30Tonubit coctaB Kuclopoza u3 H,O, B oTroHe u Oucysbcata B OCTAaTK 
olipesenssica, Kak yKa3aHo BpIue. I1pu onpitax c K,S,03 + H,O0'8u K,S,C84§ 
+ H,O (raxenpii nepcynpat nomyyaca anekTponusom KHSO;°, npurorose 
jiaemoro u3 H,SO, + H,O1*) nepekucb Bogopoya HMe1a COCTaB BOJbI, Kak BUDE 
HO 43 TaO. 3. ToT Ke pesybTaT LaBasl THApOM3 B YCJIOBUAX HarpeBaHHA pa 
TBopa K,S,O, c kucmOoTOH 6e3 OTTOHKH NepekucH. TakuM oOpa30m, Bec! 
KUCJOPOA NepeKHCH NPOHCXOUT H3 KUCNOPOAa Nepcysibdata Oe3 yuacTHA KUCIO 
pola BOMbI. OTH WaHHble HaXOJATCA B COracHH C Mpe%KRUMH padoTamH NO pask 
moxwkeHHio H,O, w HeKOTOpBIX JpyruxX NepekuceH B BOZe C APyrHM H3OTOMHBIN 
cocTaBoM Kucwopoga (11). Bo Bcex cayuanx OblviIO HaliqeHO, YTO MepeKHCHbI 
MOCTHK He pa3pbIBaeTCA HW YTO KHCJIOPOA BOAbI He BHeApAeTcA B NpokyK 
Tbl pacNaya 9STHX NMepekuceH (Apyrue MepekucHble coeqHHeHHA HH Oz) 
Oro HalM, B uacTHocTH, . Banton u Jlnyannun (}°) ana pasnoxenus 
KucoTE! Kapo, 

ConocTaBJieHHe 3THX JaHHbIX C HalIMMM MoKasbiBaeT, YTO BMocMekOBaTeNb: 
HOCTH MpeBpaleHuli S,O , SO ; >H,O0,-+O, nepexucnaa rpynna —O—O— ne 
PeXOMHT, He paspbiBaACh H3 Nepcyb:aTa B KOHeYHbIH MpOAyKT ero pacnaya — 
KucIOpoy. Tak KaK B YCJIOBHAX HaWlHX OMbITOB PHAPOMM3 NepcysbPaTow mpo: 
HCXOJUMT C MpOMeKYTOUHbIM OOpasoBaHHeM KucoTE! Kapo (!*), To npocreiumil 
ero M€XaHH3M cCJIeLYIOWMH: 


“OS (Oz) OO] S (Oz) O= + HO| H = -OS (0,) 00- +) H+ + HQS (O,) O- 


H lou 4-08 (Ox) 


OO- + H+ = H,0, + HOS (Oz) O-. 


CorjacHo STOMy MexaHH3My OucybiaT NouKeH cozepxKatb 3/, KucMOposa 
v3 lepcyippata u */, u3 Bose. Kucsopox or pa3ioxKenua mepcysbpata 
MM@JI H3OTONHbIM COCTaB, OTBEYAIOUIMIi STOL CXeMe, HO B Oucysbipate ero cocTaB 
Obl OMM3OK K CocTaBy BOI (TAG. 3), OV€BHZHO 3-3a AOBOMbHO OxIcTporo 06- 
MeHa Mexty HSO, niu o6pasyroulelica us Hero H,SO, u Bogoit. Ja Toro, yro6pi 
MO BOSMOXKHOCTH YCTPaHHTb 9TOT NOOOUHLIN OOMEH, MbI NOCTABHJIM ONBITHI C. 0- 
Oaplenuem Pb(ClO,4)., Tak 4TO OOpasywollulica cybtpar HeMeqeHHO BbINanan 
B Bue PbSO4. ITO cHbHO YMeHbILIMIIO OOMEH, HO He YcTpaHHsO ero NOAHOCTHH. 
B mByx onbirax mpu 70° m HayanbHom cofepxanuu 1,17% O18 B Bone cylbar 
comepmKat 0,412% (ipa mMposomKuTeNbHOCTH onbiTa 1 yac) u 0,492% (2 4aca) 
O** BMecTo Tpe6yembIx cxemoli 0,44% um HeCKOJIbKO MeHbIIe, YUHTHIBaA TepBo- 


936 


aJIbHoe pasOaByleHHe JerKOli Boo, BBexeHHOH c HClO,. pu ysenuuenuu 
nepaTypbl rugqpomnusa Qo 100° cogepxanne O!8 yBennunBanocb Wo 0,635%. 
AaHHbIe HECOMHEHHO YKa3bIBalOT Ha TO, YTO 3HAYHTeNbHOe KOMMYeCTBO O}8 
DAMTCA B OOpasylouinlica OucybdaT myTeM BTOpH4yHOrO OOMeHa. Onn corma- 
OTCA C NPHBeCHHOH CXEMOH, XOTA He JalOT OKOHYATCJIbHOFO KOJIMYeCTBEHHOTO 
_ TlOATBepxKeHus. 


VWuctutyr dusuyecko xumun um. JI. B. [lucapxescxoro Tloctynuso 
Akafemuu Hwayk YCCP 13 HI 1957 
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Jloxnaygn AKkawemun Hayk GCGcr 
1957. Tom 115, Ne 5 


C. Tl. KJAHOB 
AJCOPBLLUS BOJbI HA KBAPLE, JPOBJIEHHOM B BAKYYME 
(IIpedcmaeaeno axademuxom M. M. Ly6ununem 21 II 1957) 


VispecTHo, 4TO B OObIYHBIX YCJIOBHAX MOBeEPXHOCTb YaCTHI, KPeMHeseM| 
B KPHCTaJJIMYeCKUX WH AMOP(HBIX efO COCTOAHUAX THApaTHpoBaHa HM HeceT rpy 
mbt OH, BasleHTHO CBA3AHHbIe C MOBEPXHOCTHbIMH aTOMaMH KpeMHHsA. B cull 
9Toro, pH uccmeqoBaHHH afcopOuuu Ha SiO, Bcerga IpHxXOuTCA MMeTb Jed 
C NOBEPXHOCTHIO B TOM JIM HHO Mepe ruqpaTupoBaHHou. Boviee usiM MeHee NOJR 
Had JlerupaTallua NOBepXHOCTH MOX*KET ObITh AOCTHTHYTA JIMUb IWyTeM NpoKep 
JIMBaHUA TIpH BbICOKUX TemMepatypax, oKosO 1100—1200°. OfHako npu Tako 
o6pa6oTKe BMecTe C YJlaJICHHeM OCTATOUHBIX THAPOKCHJIOB MO2KeT MpOH3OHT 
He TOJIbKO CyllecTBeHHad MepecTpolika CTPyKTYPpbl MOBEpXHOCTHOTO CJIOA (B Cu 
yae HeNMOpHcTHIX NopowkKoB Si,O), HO H NOJIHOe HCYe3HOBeHHe BCeH pa3BHUTO 
BHYTPe€HHeH MOBepXHOCTH (B CJyYae CHIHKaresel HW MOPMCTHIX CTeKOJ). | 

McceqoBaHua acopOunu BOAbI Ha CHJIHKaresie MH MOPHCTHIX CTeKJaX NOKEp 
3bIBaIOT, UTO BeJINUHHA ANCOpOMMH Ip MaJIbIX yIIpyrocTax Napa BecbMa cyuleci 
BCHHO 3aBHCHT OT CTeneHH TufpaTallun NoBepxuocTu. B eruqpaTHpoBaHHo: 
COCTOAHHH, TIOJIYYeHHOM MYTe€M MpOKaJIMBaHHaA B BakyyMe mpH 600—690" 
MOBEPXHOCTh aAMOp*HOrO KpeMHE38eMa OKA3bIBAETCA MaJIO AKTHBHOM MO OTHOILE 
HHIO K MapaM BOJbI U BecbMa cJlaOo ajlcopOupyer NocweqHue NPH HU3KHX 3Het 
yenuax P/P, (1). Upencrapiamo uHTepec momyueHue noBepxHocTu SiO;, JK 
IW€HHOH THAPOKCHJOB 6e38 HCMOIb3OBaHHA TepMHYeCKOH OO6paboTKH Mp BbICC 
KUX TeMMepaTypax, HM COMOCTaBJIeHHe AXCOPOWHOHHbIX CBOMCTB TakOH MoBep 
HOCTH CO CBOHCTBAMH MOBepXHOCTH, lerupaTHpoBaHHOH mpoKasIMBaHHveW 
MccsielopaHuaA B 9TOM Hallpak’ 


LM JIGCHHH MOP Obl aTb HeEKOTCH: 
me? ee pble cBeeHuA, OTHOCAIMMeca 
re a Tee 7 CTpOeHHIO NOBepXHOCTH KpeMmie 


He3eMa B Pa3HbIX ee COCTOS 
HUAX. 

OHYM H3 BO3MOXKHBIX TYh 
Teli NOsyueHuA CBOGOLHON ¢ 
THpOKCHJIOB MOB€pXHOCT 
SiOz, He TpeOyrolluM Mpok: 
JIMBaHHA, ABIAeTCA JpoOeHY 
B BakyyMe. B sTux ycuoBus 
HCKOUaeTCA HE TOJIbKO TH/p) 
paTallua Baron BO3Lyxa, HO 
a BOSJCHCTBHeE Ta3so0B ue 
d yp, *a cBexKeoOpas0BaHHy!o I 


BepxHocTb. B HacTosuled pil 
Puc. 1. Msorepmet agcopOuna Boxbl Ha MOBepXHOCTH 6o0Te COOOILAaIOTCA pesyabTaT@: 
a-KBaplla, MOYYeHHOH ApoOseHHeM B BakyyMe. a — 


nepBax afcopouua, 6 — MoBpTopHad aycopOuna, 6 — UCCAENOBAHHA aNCOPOWHA BONE 
necopouun. J—/JJ — 15 uac. JIJ—IV —17 uac., Ha MOPOUIKe HHSKOTeMIepaTy] mi 
V—Vi —45-uac. HOrO &-KBaplla, MOJIyYYeHHCH 

WyTeM fpoOsenua Kpuctash 

JOB YOpHorO XpycTaJif B BakyyMe, a Takxe conocTaBatoTca al 
COPOMMOHHBIe CBOHCTBA TOJIYYeHHbIX B pa3JIMUHBIX YCJIOBHAX MOBeEPXHOCTEM 
SiO. MO OTHOLICHHIO K mapaM BOJpI. . 
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J{poOmeHue TOPHOrO XpycTaJA MpOH3BOAMOCh C MOMOMIbIO COIeHOWAa B AL- 
pBOH CTYIIKe, MOMECMICHHOH B 3aNaAHHOM CTCKJIAHHOM IMJIMHApe, coobtaio- 
BeMCA C PTYTHBIM AupPy3HOHHbIM HacOcoM Yepe3 OXAaKLaeMyio XKUAKUM a30- 
iM JIOBYIUKY, HCKJIOUaIOWLyIO MOMaanue NapoB BaKYYMHOM CMa3KM U pTYyTH 
cBevKeoOpasOBaHHy!0 MOBEPXHOCTh KBaplla. OrKayka mposoumKasacb B Te- 
HHe BCerO NepHOda ApOOJeHuA, BIVIOTh NO OTHaKu WuIMHApa co crynKolt. 
ocle OTMAHKM NOPOWOK KBaplla H3 CTYNKM Mepecpinaca (B yCMOBHAX Baky- 
a) B CilellHaJIbHYy!0 aMIYJIY, KOTOpad OTHaMBaacb OT WHJIHHApa HM Mpunanpa- 
ACb K aCOpOUMOHHOH ycTaHoBKe. C MOMOUIb10 MaJIEHbKOLO CTaJIbHOFO CTepXKeHb - 
A WM COJIeHOWa pasOuBaJlach CTEKJIAHHaA MepenoHKa M COepxKUMOe aMMNYVIbI 
poOllasOcb C OTKaYaHHOH JO BbICOKOTO BaKyyMa W3MEPHTeJIbHOH UacTbIO 
CTaHOBKH. 
Ajcop0uuaA u3Mepsaacb, OObeMHBIM MeToOM Ip Temnepatype 18°. Oomaa 
WBePXHOCTh MOpPOwkKa Oblla oMpesedena no usoTepMe afcop6uMu aprona mpu 
Mieparype —195,6° u mo MeTuloBomy cnupry upu Temnepatype 18°. B o60- 
OX CYUaAX Obl MOMYYeHbI OMskHe 3HayeHnaA: 16,0 Mm? no aprony (wo mpHHH- 
falocb paBHbim 15,5 A®) u 15,5 mM? mo meranomy (wo = 23,7 A®). U3mepenua 
imcopOunu Ar u CH,OH nponssoyusncs mocwe onbiToR c alcop6rveli BOABI. 
| Ha puc. | mpupeyenbi usorepMb! nepsoi mu noBTopHoli afcopOunu u 
SCOpOlMM BOMb, NOMYUeHHBIC Ha &-KBaplle, NpoOeHHOM B Baxyyme. sorepma 
epBoli aycopOluM HMeeT He COBCeM OOBIYHbI BU C XapaKTePHbIMH  crTyne- 
AMM, MOJy4aIolWiMMuca pu Wwu- 
JIBHOM BbIJepxKUBaHUNU acop6euTa 
KOHTakTe Cc MapaMH BOJbI pH 
aHHOM JlaBleHun*. Tlospmenue Ta- 
CTYN€HeEK CBHJeTeIbCTByeT O 


~ 


— 


BalowlMMCA PaBHOBeCHeM, TakiKe H 
jeVICEHHOrO Mpollecca MOTOWeHHA, 
HBA3AHHOLO, OUCBHLHO, C XAMHYUCCKON 
jeakUMeH MexKAy BOJOH u MOBepxXHO- 
biO KpeMHe3eMa. ITO B3aMMOJeHcT- 
iM€ JOJIKHO MPHBOAUTb K ruApata- 
\MH MOBePXHOCTH, T. €. JOJKHO 
(OMPOBOAKAaTbcA HeOOpaTHMbIM M0- 
OULCHHEM BOJbI, UTO HM HaXxOJUT at G2 G3 4, 
jOlTBepx#KTeHHe B MOMOMKeHHU jLe- % 
OPOUMOHHOM BeTBH H3OTEPMbI, KO- Puc. 2. Havampubie yuacrku us0TepM axcopOuHH 
Opad pacnoJlaraeTcA 3HAaYHTeJIbHO Bosbl Ha noBepxuocTH SiOz, NomyyeHHO B 
pes tcopusosmot. a ee ee 
HosropHaa usorepma See eee nate uonTopaae aneonehaa 2 = casera 
Oulee OObIYHbIN BU M XapakTepH- ens, neruazparupoBanubili myreM NpoKasuBanua 
yeTCA JIMUIb He3HAUHTeJIbHbIM TH-  B Bakyyme rpu 650°; 8 — nopucToe CrekKdJO, Ne- 
tepesucom. Hanuune nocmequero #APaTupoBanuoe B Baxyyme npu 600°; 4 u 5 — 
BUETEICTBYeT, OHaKO, O Mpo- a-KBapl, ApOOJICHHbIM B BakyyMe 
LOJIKaIOULeEMCA XHMHYCCKOM  B3a- 
MOJeHCTBHH = BOMbI C MoBepx- 
fOCTbIO &-KBaplla. DuapaTauvaA MoBepXHOCTH KBapila MOJIHOCTbIO HE 3aKOHUH- 
IaCb, XOTA OOIee BPCEMA HaXOKLeHHA allcopOenTa B aTMOc(pepe BOAAHBIX NapoB 
[Ipespuuano 17 cyToK (BpeMA, MpoTeKmee Mexky HayasIOM NepBoro H NOBTOp- 
loro axcopOmuuonuHoro onmpita). B To Ke BpeMA OH3OCTb STO M3OTEPMBI K H30- 
fepMe afcopOlMu BOJbI Ha &-kKBaplle C PHApaTHpOBaHHOH MOBePXHOCTbIO (cm. 
ic. 2) yKa3bIBaeT HATO, YTO Mepex HayasIOM NOBTOPHOFO aCOpOMMOHHOrO OMbiTa 
OB€PpXHOCTb, NoyYeHHaA WpobJleHHeM B BakyyMe, NpakTHyeCcKH Oba yrKe 
MOUTH TOJHOCTbIO TuApaTHpOBaHHOH. 


{i 
i 


I 


* TIpofOJoKUTeIbHOCTh BbIJepxKUBAaHHA yka3saHa ua puc. |. 
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Ha puc. 2 conmocraBAIoTCA HauaJIbHbIe yYaCTKH H3OTEPM aycopOuuH Bo) 
Ha MOBepXHOCTAX KPeMHe3eMa, MOJIYYEHHBIX B PaSHbIX yCJIOBMAX. Kpaptl c Mal; 
CHMaJIbHO TH{paTHpOBaHHOH MOBePXHOCTbIO NosyyaJicA MYTeM ]WIMTeIbHG 
o6pa6oTKH Mopoulka ropHoro xpycTasia BOOM Mpu TemiepaType OKOJIO 100), 
Tepmuyeckaa Jeruypatraltua nopepxHoctu SiO, OCYyULecTBJIANach, MYTEM MpOKigy 
juBaHuA B BakyyMe npn 600—650°. IIpupegennpie Ha puc. 2 H30TePMb! 0} 
HOCATCA K paHee H3Y4CHHBIM OOpa3llaM MOpHcTOrO cTeKJIa M CHJIMKareJlA ta 
[lpu Takux yCuOBUAX NpOKaJIMBaHUsA, KaK MOXHO 3aKJIOUNTb M0 NOTePAM BOARS 
Ha CHM NOBEPXHOCTH OCTaeTCA TOMbKO OKONIO 15% OT KOMMUECTBA THAPt 
KCHJIbHbIX Ppyll, HAXOLHBIIMXCA Ha NOBEPXHOCTH B COCTOAHHN €€ MAKCHMAaJIbHC 
ruapataunn. BenwunuHbt aycopOuun BO BCex CJlyyadx pPacC4uHTaHbl Ha eQMHMD) 
MOBepXHOCTH HM KpuBbIe puC. 2 OMHCHIBaIOT CBOLICTBa afCOPpOeCHTOB, 3aBHCALLE Ms 
JIMIUb OT COCTOAHHA HM CBOLCTB HX NOBeEPXHOCTH, HO He OT BeJIMUMHbI YJleJIbH 
MOBepXHOCTH. 

OGpaulaioT Ha ceOs] BHHMAHHe pe3KHe pa3JINYHA B CBOHCTBaX MOBepXHOC 
SiO,, NOJIYYeHHOH MpoKamMBaHHeM M LpoOseHveM B BakyyMe. CBoOo,HaA OT PHI! 
POKCHJIOB MOBepxHOcTb SiO,, OOpas0BaHHadA ApoOOJeHHeM B BaKYYME, OKa3ER 
BaeTCH SHAYNTEMbHO OoMee AKTHBHOH MO OTHOWICHHIO K MapaM BOJbI, eM TG 
BePXHOCTbh, lerH{paTHpOBaHHad MpOKaHBaHHeM. OTH pasJIM4HA He MOP 
ObITb OObACHEHbI HaJIMYHeEM OCTATOUHbIX THAPOKCHJIOB Ha MOBepXHOCTH, II 
rHApaTHpoBaHHOH mpokasiMBaHweM. Oxy OOyCJIOBJICHbI, OYePHZHO, ApyrHy 
OCOOCHHOCTAMH CTPOeCHHA MOBeEPXHOCTeH KPeMHe3eMa, MOJTYYCHHbIX B YCJCpy, 
BUAX BakyyMa JpoOmeHHeM H MpoKasMBaHHueM. CocTOAsHNe NOBepXHOCTH KPeh 
He3eMa, JerupaTHpOBaHHOi MpoKasMBaHHeM, OOcyxKaocb B padotax (1 4,*7 

Ham mpefcraBasetcs, 4TO BbIeeHHe BOXbI MpH MpOKaMBaHHH 3a CY 
MOBepXHOCTHBIX rpyno OH AouKHO, B KOHCYHOM CueTe, MPpHBOAMTb K OOpa3sd. 
BaHHiIO Ha MOBEPXHOCTH SJIEKTPOCTaTHYeCKH- H BaJICHTHO-HAaCBIL[CHHbIX KPeMVe 
HEKHCJIOPOAHbIX Tpyil JBYX THIOB 


O 
7A ON ~ 
TSI Si— umm YSIi=O 
pers A 
O 


B 3aBHCHMOCTH OT TOPO, OOpasyeTcs JIM MOJeKya BOAbI U3 THAPOKCHJIOB, Mpk 
HaWI@Kallux IBYM WIM TOJbKO OJHOMY aToMy KpemMHnaA. O6paso0BaHue 3apsom 
Ha MOBepXHOCTH TIpH TepMuMYeCKOH JeruApaTaluu TupaTHpoBaHHOH MOBepx 
HOCTH (CHJIMKareM, MOpHCTbIe cTeKla), KaK 9TO JomycKaerca B pabote (i 
MaJIO BeposTHO (?,4). BpieeHHe BOI B STOM CJIy4ae NPOUCXOANT, NO-BHAMMOMY 
He IyTeM paspbiba, a MyTeM Mepepacnpeyenenua cBsseli, oGecneunBaiomler 
QJIEKTPHYECKY1IO HeHTPaJIbHOCTh NOBEPXHOCTH H KOMMeHCAaLlHIO BaJIeHTHOCTeL 
uTo OOleruaeTCA B YCJIOBHAX HarpeBaHus. 

IIpn Apo6senun %-KBapila B BaKyyMe COCTOAHHe BHOBb OOpa3s0BaHHOH ch’ 
BePXHOCTH OyJeT 3aBHCeTh OT HalpaBJICHHA MOBEPXHOCTH PacKOJIa OTHOCHTEJIbHE 
rpaneli H ocell KpucTamua. Tak Kak o-KBapl| O6maqaeT cmalinocrbio (2,5), T 
PpacKaJIbIBAHHe JOMKHO MpPOWCXOANTb MpeHMYyMLECTBeEHHO HO MvlocKocTu cna 


HoctH (1011). Ananus crpykrypbi %-KBaplla NOKasbIBaeT, UTO B 3TOM cay4a 
y KaxKJOH Wapbl CBASAHHbIX BePIUMHaMH TeTPa24POB pBeTCA MO OAHOM cBASIE 
Si—O mM Ha NOBepXHOCTH JOMKHI OOpasoBbIBaTbCA 3apsA2KeHHbIE rpynnsl THN 


| 
O 
| 
2 OfesiSt OL SSIES Oe) 
| 
O 
| 


—O- 24 


Y KOTOPBIX 3apAbI HIH MecTa paspbiBa cBsseH Si—O moKaM30BaHbl Tak, Kall 
940 | 


DKa3aHo 3fecb WH Ha puc. 3 *. TaKoe pacnosoxKeHHe IICMeHTOB CTPYKTYpbI, 
CYULMX 3apAbl WIM CBOOOAHIe BaJIeHTHOCTH, He OarompuATCTByeT Hacbl- 
|eHMIO BaJIeCHTHOCTeH MyTeM OOpa3s0BaHuA BTOpoH cBa3H Si—O—Si, Tak KaxK 
MA STOO TpeOyeTcA He TOJIbKO 3HAUNTeIbHaA JepOpMallua CBA38eH, HO M Mepe- 
polka CTpyKTypbl NopepxuHoctuoro culos. Hayo nowaraTb, YTO WA w2ecTKuX 
Based Si—O—Si 9Tu mpoueccbl BecbMa 3aTPyHEHbI 
yCNOBHAX KOMHATHO TemnepatypH. [lostomy o6pa- 
PbBaBluMeCA Ha NOBEPXHOCTH KBaplia IIpH ero ,pobeHuHn 
BaKYYMe 3apAbl WH HeHACHILCHHBIe BaJICHTHOCTH B 
‘PenoBpuax BakyyMa MOryT OCcTaBaTbCA HeCKOMMeHCH- 
: } BaHHbIMH B Te4YeCHHe JJIMTeJIbHOrO BpeMeHH. 

| Tak Kak ciaHHOcTb KBaplla BeCbMa HeCOBepllleHHa, 
} 

I 


HO BO3MOMKHbI, OY€BHAHO, H Apyrue MOBepxHocTu pac- oe 


Ola, OTMYHbIE OT WocKocTeli poMOo2qpoB (1011). Q . 
O BCeX TaKHX CJyYaiX Ha MOBepXHOCTH pacKoOJIa 
OryT OOpasoBbiBaTbcA Tak2Ke HW KPCMHCKMCJIOPOHbIe @ 4 
pyNMbI, OTMM4aIOlMecA 10 CBOeMYy CTPOeHHIO OT TIpH- 


1 | 


Si*—O™, nepe- Puc.”3. Tonoxxenne mecr 
WA pasppipa cBa3ei Si —O—Si 


lOAllMe 3aTeM C KOMMeHCalluell 3apaxOB HW BaJIeHT- y CocegHux nosepx” ocTHbIx 
j e e Ne: . Tetpasmpos [SiO4/2] npu 
KocreH B Oomee ycToHunNBLle rpynnbl Wark Se e paCKaJIbIBaHHH MO MIOCKO- 


» CTH pom6oagpa (1011) a— 
Hasmue sapaoB um HeHacbillleHHbIX BaeHTHOCTeH —__Si- 6 _—pepmunn TeTpaga- 


ha NoBepxHocTH ApoOleHHOrO B BaKyyMe &-KBaplla pos, mo KoTOpbIM pByTCA 
# BIAeTCA OJHOU H3 OCHOBHbIX OCOOeHHOCTeH CTpOeHHA  ¢BaA3H Si—O—Si; 6 — Bep- 
Hiro MoBepXHOcTH, OTIMUAIOWIMX ee OT CTPOeHHA MO0- a eee ae 
feepxHOcTH KpeMHe3ema, JerMypaTHpoBaHHOorO MpoKa- 

imBaHveM. BepoaTHO, HMe€HHO B CBA3H C 3TOH Oco- 
)CHHOCTbIO CTPOCHHA MOBePXHOCTH %-KBaplla, OOpas0BaHHOH ApobsleHHeM B Ba- 
KyyMe, HaXOJIMTCA ee BbICOKAA AKTHBHOCTb MO OTHOLWIEHHIO K alcopOunu Nomap- 
BIX MOJIEKYJI BObI; OHA IIpeBbIMaeT TAKOBY1O JlaxKe WIA MpelesbHO rusApaTupo- 
BaHHOM TuApopuJIbHOH MoBepxHocTH KBaplla (KpuBaa 1, puc. 2). OnnaKo, Kak 
OXKHO BUeETb 3 COMOCTaBJIeHHA H30TepM J H 4 puc. 2, IpH MaJIbIX ympyrocTrax 


[Mlb He Ha MHOFO MIpeBbIWaeT AKTHBHOCTh TH paTHpOBaHHOH MOBepXHOCTH. 
ITO yKa3bIBaeT Ha TO, UTO KOJIMYCCTBO MEPBHUHDIX ACOPOUMOHHBIX WeHTpOB Ha 
IMHMILe MOBepXHOCTH B OOOHX cly4anx OuNM3KO. Bonbuimi Pocr aycopO1uH 
2 yBeIMueHHeM YIIpyrocTu Mapa B MepBoM cJlyyae yxKe B CaMOM HavabHOH ua- 
IeTH H3OTEPMEI, BEPOATHO, HAXOJUTCA B CBA3H C HaJlOXCHHEM XHMHYECKOLO NOrJo- 
HieHua, OOYCJIOBeHHOrO ruApatalnel. BosHuKHOBeHHe SapAyOB Ha cBexKeoOpa- 
HSOBAHHbIX MOBePXHOCTAX COLI Mp ee pacuenJieHHH B BakYyMe HaOwOLaJIOcb 
B. O6penmospim (°). 

B 3akJu0ueHHe CYHTAaIO CBOMM JlOJIroM noOslarofapuTb akan. M. M. Jly6u- 
ua u mpod. A. B. Kuceesa 3a noyyepxKKy HacToAueh paOoTbl H NpOABJIeCH- 
HbId K HeH MHTepec. 


Tlocrynuso 
20 III 1957 
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Jloxnann Arxanwemun nayr CCCP 
1957. Tom 115, Ne 5 


PHZHYECKAA XHMHSN 
M. M. KYCAKOB u JI. Hi. MEKEHWVUKASA 


NJIEHOUHASA HW KATIMJIJISAPHO-YMEP)KAHHAA BOA 
B MOPHCTOM CPEJIE 


(ITpedcmaeneno axademuxom A. B. Tonuueeoim 13 II 1957) 


B paorax (+4) Oplla u3y4eHa TOJIMLMHA NOJIMMOJeKYJIAPHBIX CJIO€B BOLHBD 
PacTBOPOB 3JEKTPOJIHTOB Ha BHYTPeCHHeH NOBepXHOCTH eCAMHNYHOFO Kal ApE 
Ha pa3JIMUHbIX TpaHulax paszesa. Jia BIAcHeHHA BOMpoca O TOM, HaCKOVJIbK¢ 
BHIBOJbI O CBOHCTBAX TOHKHX CJIO€B, NOJYUCHHbIe JIA CMHHUHbIX KaNHJJIAPOBM 
MOLYT CUHTATbCH CIpaBeAJIMBbIMH B IIPHMeHEHHH K MOpPHCTOU cpese u, CeLoBait 
T@JIbHO, MOFYT CJIYKUTb [WIA XapakTepHCTHKH COCTOAHHA CBA3AHHOH BOBIh 
B Fa3OHOCHbIX H He()TeHOCHbIX 30HAX He(PTAHOTO KOJWIeKTOPa, 9TH CBOHCTBAa OBI 
Jd M3YUeHBI Ha OOpasilax KBapleBoro NecuaHHka TylHmMa3HHCKOro MecTOpOK® 
TeHus. 

CBa3aHHad Boa B OOpasilax mecuaHukKa (kepHax) MOJeMpOBaslach BOAOUS 
ocTaioleHcaA B MOpHcToH cpee Mocsie BbITeCHeEHHA a30TOM BOAHOH cha3bl vepesif 
MaJIOMpOHHWaemyio NMeperopogKky (°). BprrecHeHue BOAHOH cbasbl NpoucxoqumGhs 
TIpH WaBennu pp =700 MM Ppt. CT., YTO MpeBbIalO KaNHJJIApHOe aBseHue Ef} 
CaMbIX M@JIbIX TOpaxX KepHa HM OTBeUaIO TOH OOacTH, B KOTOPOH OcTaTOUHaHe | 
BOJOHACbILLCHHOCTh KepHa MpaKTHYeCKH ye He 3aBHCeJla OT aBJeHHA BbITEC4 
HeHHA. 

Bpllo WOKa3aHO, YTO MeETOA BLITECHEHHA BOIbI H3 KeEPHOB Yepes MaJIONpOHH-~# 
WaeMy}¥O MeperopolKy MOET ObITh HCNOJIESOBAH H WIA XAPaKTeCPUCTHKU CBOMCTBR: 
TOHKHX CJIO€B BOJHbIX PaCTBOPOB B HopucToH cpese. . 

Ecam B KauecTBe OCTaTOUHOM BOZbI NPHMCHAeTCA WHCTHJJINPOBaHHaA Boa,i, 
TO MOCJIe BbITeCHEHHA €€ A230TOM OHA HAXOMUTCA B KEPHAX He TOJIbKO B KallwJIAp=R 
HO-yep2KaHHOM, HO HM B IWI€HOUHOM COCTOAHHH, TaK Kak JMCTHJWIMpOBaHHast 
Boa Ha CTeKJIe H Ha KBaple Ha PpaHulle C Ta30M MOXKET CYULECTBOBATb B BHelh 
PaBHOBeCHbIX CM@YMBaIOWNX TOHKHX CJ10eB (°,”). 

CieqyeT OxKuflaTb, YTO eCCJIH BJIMAHHE KOHICHTPallHH 9ICKTPOMHTa Ha TO-8 
IWHHY TOHKHX CJIOeB BOJHBIX PaCTBOPOB B MOPHCTOH cpee HOCHT TOT 2Ke XapaK-§. 
Tep, UTO H B CMHMYHBIX KallWJJIApaXx (T. €. C YBeJIMYCHHEM KOHIeHTpallun 3/1eK-— 
TPOJIMTOB TOJIUIMHa TOHKHX CJlOCB YMeHbIUaeTCA, a MPH OUeHb BbICOKOM MHHEepa-| 
JIM3allMH BOJbl MOXKET Larxke OOpalllaTbcA B HYJIb), TO C YBEMMYCHHEM KOHIeHTpa-ff 
IMM QJIEKTPOJHTAa KOJIMYECTBO XKUAKCCTH, BbITeCHACMOM U3 KepHa Yepes MawO-W 
MIpOHHMaemMylo Meperopoyky, OJKHO BOspacTaTh. | 

Ha puc. | npuBegenbi pesysbTaTbl HCCeOBaHHA BAMAHUA KOHILeRHTpaluH Mh 
NaCl Ha ocrarouHy!0 BOJOHACHILLCHHOCTb (BbIPaxKeHHYIO B MPOMenTax OT OOB-ie 
ema MOP) AJA TpexX pasIMYHbIX 10 MpoHHaemoctTu KepHos. V3 rpaduKa (puc. 1)ih) 
BUHO, UTO C YBeHYeHHeM KOHMWeHTpalnu NaCl koumuyecrBo ocraromlelica Bi. 
KepHe XKHAKOCTH YMeHbIIaeTCA. | 

Ilpwuem, HauwHas c HeKOTOpoi KoHWeHTpanun C’ (pasnMuHOl Jaa KepHOB 
c pasHon MPpOHHWaeMOCTbIO), KOJIMYECTSO %KHAKOCTH, OCTalollelica B KepHe, mpH | 
AaJIbHCHLICM YBeJIMYCHHH COepKaHUA WICKTPOMHTA MpakTHYeCKH He H38MeHsAeET- ff 
ca (SN pacrsop NaCl apasaerca yxe mourn mpexenbHOl KOHUeHTpaltnel coun, lil 
COOTBETCTBYIOMeH OOPAa3OBaHHIO HaCbICHHOrO pacTBOpa MIpH KOMHATHOM TeM- 4 
nepatype). AnanorMuHasd KapTHHa HaOsOJalacb uM pH BbITecHeHHH PpacTBo- ‘i 
pos AIC], pasmuuHo KONeHTpalun. W 
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YMeHbIIeHHE OCTATOUHOM BOJLOHACHIIILeHHOCTH K€PHOB, BbI3BaHHOe OOaBue- 
Hiem aueKTposuTa WH yBeHYeHHeM eFO KOHIeHTpalluu, CBA3aHO, OYeBHAHO, 
Wirem, uTo Aa TOM “UaCTH OCTAaTOUHOH BOLI, KOTOPaA HaXOMUTCA B MIeHOUHOM 
CTOAHUU, TOJIMIMHa TOHKMX CJIOeB C MOBbILIeHHEM KOHIEHTPalluu JJIeKTPOMUTA 

eHbiuaetca. IlpH sTOM KOJMUeCTBO BbITCCHEHHOH 3. KepHOB %XKUAKOCTH 
Wiemuuupaetcs. Ilpu BbicokuX KOHWEHTPalWAX IIEKTPOJINTa 3a CueT JeCObBATH- 
Miowero xelicrsua nonos ey 


S 


Pskue ciou MpopbiBarores Gari 8 
Wro oOcToxTebcTBO §=©NMO3BOUIAeT 
: HATb, MOUeMY, HAYHHAA C HEKOTO- 
ia KOHIeHTpalun 9JIeEKTpoO/uTA, 
Pj tbHeliuero H3MeHEHHA OCTATOU- 
pH BOMOHACHILCHHOCTH B KepHax 
| aKTHUecKH He mpoucxoyut. Tlo- 
WAMMOMY, B 3TOM cuIyuae MOUTH 
Hid X2KUAKOCTL, OCTaBLUIAaACA B Kep- 
B2, HaxOJuTCA B_ KalIHJJIApPHO- 
}lepykaHHOM cocTOAHHH (B OU4eHb 


Ocmamovwwan Godonaconyernocine 
= : 


a ar ee ee 
BKUX, CYOKANWJIApHbIX mNopax, Konyenmpayun Nah 
IMKOM 3aIlOJIHeHHBIX BOOl, B 


f 
H 


f Puc. 1. SapucuMocTh ocTaTouHOlH BOJOHACHINLeH- 
i JIBILEBBIX MEHHCKaX, o6pasyio- HOCTH Ke€PHOB OT KOHICHTPallMH  9JIEKTPOJIHTA 
it oe B Y3KHX MeCTaX KOHTaKTa (NaCl): a—kK= 860 maa, 6—K = 430 Mjla- 


RpeH, B TYNHKOBbIX Mopax), a @— K = 39 mga 


“TalouluXCA MCC1e pas pbiBa IJICHKH. 
CnefoBaTeJIbHO, MOXKHO CUHTATb, YTO eCJIH KOHIEHTpallua IeKTpOMHTA 
leHbiue C’, XKHIKOCTb HaXOJHTCA MW B KalUJJIAPHO-yepxKaHHOM HM YaCTHUHO 
B  IWICHOUHOM COCTOAHMAX. 
cm YMeHbUIeHHE OCTATOUHOM BOJO- 
HACbILeCHHOCTH KePHOB C BO3- 
pacTaHHeM KOHIeCHTpallHu 3J1eK- 
TpOJIHMTa HE MOXKeT ObITb CBA- 
3aHO C MpHcyTCTBHeM TVIMHH- 
CTbIX UaCTHIL B KepHax WIM Cc 
H3MeHe€HHeM KpaeBoro- yrvla 
CMauMBaHHa. 

IIpucyrcrBHe  § VIMHMCTBIX 
yacTHI B KepHaX He MOFJIO BBI- 
3BaTb 3TH H3MeHeCHHA, TaK Kak 
cojlepxkaHve UX HEBEJHKO (ec- 


pO 
PL SS See 
ae a 


NS 


CpeGHAA mMONUjUHa CNOA 
h-fGF 


= eee) 


200 400 600 600 1000 mea 
/ponuyaemocms 


Ocmamovnan bodonacenlienHvocins 


luc. 2. 3aBHCHMOCTb OCTaTOUHOH BOJOHACbILCHHOCTH 0 
| Cpequeii TOMMMHbI MeHKH OT MpoHuaemoctH KepHos: YAHHK COMepxKHT 97% KBaplla 
)— 5N pacrsop NaCl, 6 — AuctujaupoBannas Bona, UH 3% YJsIMHUCTbIX MHHepavos), 
)— TOJWHHa TOHKOTO CJIOA ACTH IJIHpOBaHHOn BO/JIbI a KpomMe TOrO, role) 3TOM CBHe- 
| T@JIbCTBYIOT OMIbITbI, IpOBeeH- 
ible Ha KepHax, MpakTHYeCKH He CoOsepxallluX TJIMHHCTbIX YacTH. YMeHb- 
IHeHHe OCTATOUHOH BOJOHACHINLCHHOCTH KEPHOB He MOTVIO ObITb BbISBAHO MW H3Me- 
(CHHEM KpaeBOrO yIvla CMaUMBaHHA PaCTBOPOB 9JIeEKTPOJIHTOB, TaK KaK Ha OCHO- 
aHHM OMbITOB MO MpONuTKe KepHoB B MpHOope 3. B. BouKosor (8,°) qucTuu- 
upoBaHHoH BoyoH u ON pactBopom NaCl Opwio ycTaHOBJecHO, 4YTO 3HadeHHA 
KHHETHYCCKHX KPpaeBbIX YIVIOB CMaUNBaHHA B OCOMX CJlyyaAX MpakTHyecKH 
fopnajlaioT, WocTurasa 89°. 3HaveHuaA KpaeBbIX YrJIOB CMauMBaHHA, HSMePeHHbIe 
{id O6CHX %KuKOcTeH B CTaTHUeCKHX YCJIOBHAX (Ha MapaduHe), OKasaJHCb 
akxKe IIpaKTH¥eCKH OJMHAKOBbIMU, paBHbiMu 108—110°. 

TakuM o6pa30M, Ha OCHOBaHHH JaHHbIX, MOJIYYeHHbIX MpH HcceOBaHuH 
SIMAHHA KOHILCHTPalluH QICKTPOJIUTA Ha OCTATOUHY1O BOJOHACHIILCHHOCTh Kep- 
HOB (B pesysibTaTe KOTOPOrO Obi YCTaHOBJIeH XapaKTep BJIMAHUA cofepxa- 
UA DCKTPOMMTA B pacTBOpe Ha TOJWHHY TOHKUX CO0eB, yCTaHOBJIeHHbIMt 
aHee (1,2) JIM €MHMYHIX KanHAPOB), ObluO ONpeseseHO KOMHUECTBO 
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X9KHIKOCTH, ocTaiouelica B NopHcTrow cpese B KallMJIAPHO-yWep2Kanl 


cOCTOAHMH. 

Ha pue. 2 w306paxkeHbl KPHBbIe, BbIPaKalollve 3aBHCHMOCTb OCTATON! 
BOJOHACHINLCHHOCTH JIA MHCTHWIMpOBaHHOH Bonbl uM Aa SN pacrBopa N 
OT MpoHuttaemoctTu KepHos. M13 puc. 2 BUAHO, UTO MpH MPpOHMWaeMOcTH NOPHAC 
cpempr 800—1000 mga u Oosee KOuMYeCTBO 
TaIOUlelHCA %KHKOCTH He 3aBHCHT OT MpOHHU 
moctu*. KpwBaa 2 Ha puc. 2 MOoKa3biIBaeT 
BHUCHMOCTb KOJIMUCCTBA KalIHJIJIA pHO-y ep Kaul 
*KUKOCTH B NopucToH cpese OT ee MpOHHIL 
moctu. M3 Ta6. | BuAHO, YTO KOJIMYECTBO . 
IWJIJIAPHO-yepxXaHHOH XXMAKOCTH B MOpHC 
cpee MpakTH4eCKH He 3aBUCHT OT MpHposbl 31 
TPOJIMTAa. 

JlucTHIMpOBaHHad BOa B Bue OCTAaTOU! 
2KHJKOCTH B MOpHcTOH cpee COCTOHT H M3 Ih 
HOWHOH, H H3 KaMWJJIApHO-yep%KaHHOH BO) 
Ilo pa3HocTH MexKy OOWMM KOJIMYeCTBOM 
TaTOUHOH %KUIKOCTH B KepHaxX HM KOJIMYECT 
KallMJJIAPHO-yep2%KaHHO MKHAKOCTH HU NO | 
JIMUHHE Ye@JbHOH MOBepXHOCTH KePHOB MO 
OWe€HHTb CpeAHIo1o TOJIMHHY A MWIeHOK HCTE 
JIMpOBaHHOH BObI B KepHaX pa3/IMYHOH Mi] 
HHWaeMOcTH. 

BeiwuuvHbI yjeubHow MOBepXHOCTH BBIa 
JIAIMCb TO NpOHHWaeMocTH H MOpuctTocTH K 
(4). M3 murepaTypHbIxX JaHHbIX H3BeCTHO, 4TO Bes 
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Puc. 3. SaBucHMocTh cpequeit 

TOJMMHHbI WI€HKH JUCTHJIIMpOBaH- 

HOH BObl BMOpHCTOH cpeye OT 
BeMUHHI o/r 


HOB lo I]. Kapmany 


YUHHbI yfleJIbHOM MOBepXHOCTH, 
TeIbHBIX (17714). Vicxona us 
STHX  cooOpaxeHHH culefyer 
CUHMTATb, UTO Pe3YJIbTATHI BbI- 
YHMCJICHHA TOJMMHbI WIeHOK B 
MOpHcToH cpefle WOIMKHI ObITb 
HeCKOJIbKO MeHbIIMMH, H Torja 


BbIUMCJIeHHbIe STHM MeTONOM, Hu Ke Jelicr 
Ta6nunams 
SaBHCHMOCTb KOJIMYeCTBaA KANMJJIAPHO- yepKaHe 


XKUIKOCTH B MOpucTOH cpeye OT MPHpOb IeKT] 
muta 


OctatouHad BOROHAaCHIMeHHOCTL S, % 


OHY OyAyT COPJIaACOBbIBATbLCA C 


Ne TIpony- 
pesyJIbTATAMH,  TMOJYYEHHBIMH — xepya [BAeMOcTh| SN AN aN Ye 3 
K, MRa | pactsop | pactBop | pactBop | pacTB 
paHee JIA paBHOBeCHbIX C0eB Nac! | Kc1* | Gach | Ala 
Ha TpOcTbIX TreoMeTpH¥ecKHX 
6 7 2 
cuctemax (°, ). Tpacuk sapu 43 39 | 45,7 | 45,0 | 45,0 | 43% 
cumMocTH h= f(k) w300paxKen 0 aies0. 4 OSS 4,0 33 
Take Ha puc. 2. 29 850 3,2 3,3 3,0 4, 


V3 puc. 3, rae mpuBeyena 
3aBHCHMOCTb cpefHell TOJIMAHBI 
TWIeHKH Bob (ucTHINMpo- 
BaHHOM) B NopHcroH cpejle oT 
BeIMYMHE! o/f**, NPOMOPUMOHAIbHOH pacKIMHMBaIONeMy AaBeHMIO WMAKHAp: 
wYecKoro TOHKOFO CJIOA, BUAHO, YTO B NOpHCTOi cpeye, Tak Ke, Kak 3TO OBL 
MOKasaHO Ha WJOCKOH TBepfoll NoBepxuoctu (°,”) MB KalHsVIApHbIX CucTeMé 
C~), cpeqHAA TONMMHA COA NPM NpOYHX paBHbIX ycMOBUAX olpeyelseTca e] 
PaCKMHUBAaIOllMM JaBseHvem. 

Ilo BenwanHe ocTaToUHOl BOAOHACHILCHHOCTH KepHOB G6bl0 MpoBepeHo Ta 
Ke BIMAHME BasIeHTHOCTH KaTHOHOB SJIeKTPOMHTa Ha TOJIMMHY TOHKHX cio 
BOMHBIX PacTBOPOB B NOpHcTOH cpelle. 


* 4 N pacTBop sBaseTcs mpexenbHOw KOHIeE 
panel KCl, Bpiue KoTopof o6pasyeTca HacbiIeHHl 
pacTBop. 


* 17 f 
Kak ycranoBieno B padote (1°), 3aBHCHMOCTb OCTATOUHOM BOXOHACBINLEHHOCTH OT TIpOH 
SRS KEPHOB VIA PaSMHUHbIX MCCTOPOKMCHHH pasHad. 
a BCIHYHHY pajMyca r MOp MpHHMMaJICA CpeAHHH pamHyC, BbIYHCNeHHBIT H3 COOTI 
menut r= V 8K/m, rae m— TIOPHCTOCTb KePHOB. 
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IIpu conmocraBseHuv ocTaTOUHOH HaCbINIeHHOCTH OMHUX HM TeX Ke KepHOB 
BOMHDIMH PacTBOpaMH cCoO/leH C OMHO- H C TpeXBaJieHTHbIM KaTHoOHamH (NaCl 
3 AICI;) OMHAKOBbIX KOHLEHTPalluli ObINO YcTaHOBJeHO, ITO IPH CpaBHUTeNbHO 
HeBbICOKHX KOHIeHTPalMAX PacTBopa, JA PpaBHbIX UX 3HayeHHH, ocraTOoUHaA 
HaCbILeHHOCTb KepHOB pacTBopamu AlCl, MeHbule, 4em pacrBopamu NaCl. 
TOT pe3yJIbTaT CBA3AH, OUCBHAHO, C TEM, YTO JA TOM YacTH OCTaTOUHOM *KHI- 
OCTH, KOTOpad NpH CpaBHHTeNbHO HEBbICOKHX KOHUCHTpalMAX SeKTPOMHTOB 
{AXOAMTCH B NICHOUHOM COCTOAHHH, TOJIMMHA TOHKUX CloeB pacTBopoB AIC], 
wMeHbIue, Yem pactBopoB NaCl. IIpu Bbicoknx KOHWeHTpalluax 3TUX cone pa3- 
MMYHA B OCTATOUHOM HacblllleHHocTH pactBopamMu AlCl, u NaCl mpaxruyecku 
He HaOOlanocb, YTO MOX%KHO OCOBACHHTb MOJIHbIM pa3spylleHHeM TOHKHX cMa- 
fupaionax CJloeB MIpH BbICOKMX KOHUeHTpalHAX 9IIEKTPOMUTa, OTMe4eHHbIM 
IBDILUC. 

/  Yi3n0xKenHble BbILIe’ pesyJbTaTbl 9KCIHePHMEHTOB MOKAa3bIBaIOT, YTO CBOficTBAa 
FOHKUX CJIOCB, HSy4eHHbile B CMMHHUHbIX KanMApaX Ha rpaHulle passesa: Bos- 
yx | BOMHbIM pacTBop duleKTposNTa | CTeKJIO HIM KBapl, NOJHOCTbWO COXpaHAIOrcA 
| B MOpucTbIX cpefax. CneoBaTesbHO, OcTaeTCA CpaBeWMBbIM cyenaHHblit 
maHee (',*) BbIBOJ O TOM, YTO COCTOAHMe CBAZAHHOM BOsbl, B YaCTHOCTH ra3o- 
{OCHBIX KOJIJIEKTOPOB, MpeAcTaBJIAOWeH COOOM pacTBOpbl IeKTPOJIHTOB, ompese- 
AeTCA (M3HKO-XHMHYeECKHMH CBOMCTBaMH XKHJKOCTH, 
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PH3HTECKAA XHMI 


Jl. A. PEMPHH u B. H. POYKAHCKMA 


O BJMAHHM AJKCOPBLMOHHbIX CJIOEB HA AHCIEPPHPOBAHH) 
rFPA®UTA 


(ITp2dcmaeaexo akademuxom II. A. Pe6undepom 14 III 1957) 


Bonpocbl (@usHKO-XHMHYeCKOrO BJIMAHUAA CpeAbl Ha Mpolleccbl AHcueprHy 
BaHuA rpactuTa H3yYeHbl COBePlWIeHHO HefOCTaTOUHO, YTO CBH3aHO, TIpex 
BCero, C TPYAHOCTAMH AMCMepCHOHHOrO aHasH3a B OOMACTH KOJWIOMAHbIX pi 
MepoB YacTHu. B Hale paOoTe MbI NpHMeHAJIM H3MepeHHe yJlesbHOM NoBef 
HOCTH lO MeTOAY HH3KOTeMMepaTypHOH afcopOunH a3ota ('), paspaOoraHH 
HAMM paliee peHTreHorpaduyeckHi MeToy (?) HW 9/eKTPOHHO-MMKpOCKONMYeCk 
vccleqoBaHHe. 

BuOpalwonHoe u3MembYeHHe rpaduta (°,°) MO3BoMAeT MOydaTb BeCb 
BbICOKOAUCNepCHble KOJMOMAHO-rpapuToBble MpelapatTbl CO cpeHHM pa3sMep. 
MepBu4dHbIx yacTui, 100 A uw MeHee, yfeJIbHaA TOBepXHOCTb JocTuraeT B ST 
c.aryyaax 600 m?/r. [pu stom Tonya BUOpalMOHHbI NOMO’ cyxoro rpad 
Ta mpotekaeT B 10—20 pa3 HHTeHCHBHee, YEM H3MeJIbYeHHe B BOMHOH cpe) 

BaxKHO OTMeTHTb, YTO IPH BHOPaWHOHHOM H3MeJIbYeHHH PAA TBEPAbIX T 
(KBapU, WeMeHT H Jp.) He yJaeTCH MpeBbICHTb 3HaYeHHA yeJbHOK NOBepXHoc 
MNOpAAKa HECKONIbKUX JecATKOB M*/r. TloaToMy ecTeCTBeHHO CBA3ATb CTOMb BBbIC 
KY1O JHCMepCHOCTb H3MeJIbYCHHbIX rpaUTOBbIX NOPOLWIKOB CO CMOHCTOM cTpy 
TYpoH pewleTKH FpadutTa. SHayHTebHble paccTOAHHA MeXKy CJIOAMH aTOM 
yruiepoga (3,37A) No cpaBHeHHIO C COOTBeETCTBYIOMIMM PacCTOAHHeM B MJIOCK 
cTu Oa3uca (1,41A) oOycOBIMBaloT MaJly1O 3HEPrHlO CBA3H COeB, ITO OOD 
HAeT COBEPpWeHHy!0 CNaHHOCTb rpaduta, pesky AHH3OTPOMHO CHI CBA3H H Je 
koe AMCNeprupoBaHve No MocKocTAM Oa3nca. ITO NoATBep»xaeTcA peHTrex 
rpadbHuecKHMH HM 3/IeEKTPOHHOMHKPOCKOMHYeCKHMH HCCJeAOBAHHSAMH, MOKa3bIB 
IOWJHMH, YTO YACTHUbI rpaPuTa ABAAIOTCH YelllyHKaMH, pa3Mep KOTOPHIX B My 
CKocTH Oa3vca 3HaUHTebHO Oombuie HX BbIcoTBI. Ha puc. 1 xopouo Buy 
Nowynpospavuble (4A SeKTPOHHOrO Jy4a) YacTuIbl rpacbura. 

Jina BbIACHeHHA MeXaHH3Ma JucheprupoBannsa rpadura Hamu ObimM MocTs 
JI@Hb! ONbITb! BBEeHHA TPH MOMOJe MaJIbIX OOaBOK BOJbI, a TaK?Ke HEKOTOP! 
Wpyrx BellecTB. OMbITbI MpOBOAMIMCb B OCHOBHOM Ha Jla6opaTOopHoh Meg 
HHlle*, KOTOPaA MO3BOAeT MPOM3BOAHTb OHOBPeMeHHOe H3Me/bYueHHe B ¢ 
BepIeHHO OMHHAKOBbIX YCJIOBUAX B 4 KaMepax — 6apa6anax eMkKoCT) 
100 cm® Kaxgbili. BapaOanbl THlaTebHO repMeTu3upoBasncb. Bato noKa3a 
(*‘), "ro B BHOpalMOHHOH MembHMUe co3fqaioTca BecbMa HeGosIbIIMe cpeH 
AaBJIeHHA, TAK YTO Mpollece AMCNeprupoBaHHA MpoTeKaeT B OCHOBHOM 3a ct 
MOBepXHOCTHOPO HCTHpaHuA YacTHU Mp UX OTHOCHTebHBIX MepeMelleHHAX 
CJIENOBATEIbHO, CHa TpeHHsA Me%Ky YaCTHUAMH B SHAYHTebHOM Mepe ompe) 
JIAeT CTeMeHb H3MeJIbdeHHA. 

Ha puc. 2 npecrapnexbl KpMBble 3aBMCMMOCTH pocta yeMbHOli MOBep XHOC 
rpapvta OT BpeMeHH H3MeJIbYeHHA pu pasMUHBIX JoOaBKax Bom. V3 93T 
AaHMbIxX BUAHO, TO [McMeprupoBaHve cyxoro rpaduta mpoteKaer HanGos 
HHTCHCHBHO: yfeJIbHaa MOBepXHOCTb pacTeT C NOCTOAHHOH cKOpocn 
30 M?/r-MHH, BIVIOTb Jo 3HayeHua 300 M*/Tr. (YKa3aHHad CKOpocTb onpewenana 
BbIOOPOM NapaMeTpow BHOpalMOHHO! MebHMUbI, U3MeHeHve 3TUX napamerp 


* Meabnuna cKoncTpyupospana M, UH. Aponossm u JI. M, Mopry.ucom. 
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Bites. 


Puc. 1. Toukue nosynpospaunble yemlyHku rpadura, usMe/bucunoro 
B BOAHOH cpele. QackTpOHHble MUKpodotorpadun 


JIAH, +. 115, Ne 5, Petirnm, Poxkancknt 


AOCTaTOYHO WHPOKHX NMpefesax CyWlecTBeHHO He BsJIMAeT Ha ycTaHOBseHHbIe 
KOHOMEPHOCTH; Np 3TOM HHTeCHCHBHOCTb AMCMeprupoBanuA MeHAeTCA B Jle- 
TKH pas.) C Apyro# cTopoubl, Npu AoOaBKax Bosh! NopagKa 3% No OTHOLIe- 
imi K rpaduty, pocr yesbHOM NOBepXHOCTH BO BpeMeHH NpoTeKaeT Take JIH- 
feHHO, HO CO CKOpocTbio B ~ 10 pas MeHbUe, T. e. OKOVIO 2 M?/r- mun. I]pu MeHb- 
MX NOOABKAX BOMbl MOXKHO PasNHYHTb Ba yuacTKa, Pe3sKO OT/HYAIOWIUXCA 
0 CKOpOcTH OOpasoBaHHA HOBbIX MOBepXHOcTelt rpadHTOBbIxX YaCTHIL. 

SHaHHe HCTHHHOM BeMUMHbI yJebHol 
OBEPXHOCTH MO3BOJIHNO HaM paccuHTaTb 
IMC/IO HaCbILeHHbIX MOHOCJIOeB BOJbI, O6- 
Ja3yIOlMXCA Ha NOBEPXHOCTH YacTH rpa- 
MTa, a TaK?Ke OLWeHMTb YMeHbILeHHe YuCAa 
MX C/OeB B Mpollecce. AucneprupoBaHnA 
Opolika C oMpeeeHHbIM KOJIHMYeCTBOM 
ogbl. (BBY rugpopobuoctu rpaduta ro- 
OPUTb O COAX HMeeT CMBICJ MMWb Tora, 
ora UX 4HCO He MpeBbluaeT 3—4, of- 
ako, KaK 9TO OyfleT ACHO H3 JasibHeH- 
efO, HMeHHO 9TOT CTyualH NpesicTaBJiner 
JA Hac HavOonbWHH uHTepec.) IIpu stom 
Ka3aJlocb, UTO H3Me€HeEHHE CKOPOCTH Ha- 
acTaHHA NoBepXHOCTH rpaduta nporcxo- 


Me 


S0enbnaa nobeprxHocimb 


WT IPH COfep2%KaHuu BOsbI, COOTBETCTBY- 5 0 15 20 mun 
IeM COpaso0BaHUI0 HaCbIIleHHOrO aycop6- lpodondcumenbnocm 
WOHHOrFO MOHOCJION. ITO OOcTOATeMbCTBO GuenepeUupobanus 


JeqyeT OTHECTH 3a C4¥eT PeskKOrO yBeJIM- Puc. 2. Kunetuka lucneprupoBanna rpa- 
eHuA KoSpHUMeHTa TpeHHA UHCTHIX CBe- (bHTa TPH BBeeHUH MawbIX MOOABOK pone 
eoOpasoBaHHbIx moBepxHoctel uactuu! — CYxce Aucneprupopanne, 2 — 0,35% 


Bonbl, 3 —O9,7% Bomb; 4—1% Bob, 
paduta no cpaBHeHutlo c TpeHHeM MOBepx- 5 — 3% Bomb : 
octeH rpacdbutTa, MoOKpbiITbIx acopOuH- 

HHOH Byaaroh. B cBere 93TOrO KHHeETHKa MCNeprMpoBaHHA rpadura 


/MaJIbIMH JOOaBKaMH BOAbI MOXKeT ObITb OOBACHEHA CJleyIOUHM OOpasom. B Ha- 
ale Mpollecca AucneprupoBaHuA NOBepXHOCTb YaCTHL rpauTa Mana, Tak 4TO 
M2 


Aare cable Masible WoOaBKH BoOgbI OCOecre- 
YMBaIOT LOCTATOUHOe YHCIO COeB aycop6u- 
pOBaHHOH Baru (Mp STOM agcopO6uHA Mo- 
JiekyJI BOJbl NpOvCXOAMT M3 HacbIWleHHOrO 
napa), H CKOpocTtb MOMOsa COOTBeTCTByeT 
«BJI@KHOMY> pexKNMY uCMeprupoBanuz. 
SaTeM, lO Mepe yBesIM4eHHA NOBepXHOCTH, 
YHCIO COeEB BObl YMeHbllaeTcA U Mocue 
TOrO KaK MHMerolllerocH KOsIMYeCTBA BOJbI 
CTaHeT MeHblie, 4eM TpeOyeTCcA AA O6pas3o- 
BaHHA HacbieHHOrO MOHCCJIOA, CKOPOCTb 
NoMowa NpHONHKaelcA K TAKOBOH A cayyas 
«CyXOro» H3MeJIbUeHHA. 


oF 10 15 20 mun, 3 
Npobondcumentyocmel Vi3 HaliMX ONbITOB OTYeTJHBO BHAHO, 4TO 
Guenepeupobanun HeOobilve KOMYeCTBa BUarH HAM Apyrux 


ue. 38. Kanetuka AncneprupoBanHna rpa- 

MTa Ip BBeAeCHHH NOOaBoK OyTH.1OBOrO 

Mupta. / — cyxoe mucneprupoBanue, 

—0,8% 6yTHoBoro cnupta, 3 — 2,4% 

yTauloBoro cnupta, 4— 8% G6yTusoBoro 
cnupta 


BeIIecTB, BCerla HMeIOWMXCA B MOBepXHOCT- 
HOM cJloe HCXOfHOro OOpasila rpacutra, MoryT 
BIIMATb Ha Tpollecc AMCNeprupoBaHHA JMUIb 
BCaMOH HauasbHOW CTaqHM, TaK Kak B TIpo- 
wecce BHOpauMOHHoro H3MebY4eHHA rpacuta 


TO yilesIbHAA MOBepXHOCTb BospactaeT B COTHH (M Jake ThICAUM) pas, HW IpHMe- 
H, CollepKaBllvecd B rpacute, B xofle H3MeNbUeHUA OyAyT OONaMaTh HHITOK- 
Oli noBepXHOCTHOH MJOTHOCTbIO. DTO OOCTOATEMbCTBO MpOBepAsIOcCb HAMA, 
YaCTHOCTH, MyTeM pagJIM4HOK cyuiKH OOpasila rpauta MepeA H3Meb4eHHeM. 
yuuka rpadpura pu 100°, Harpes Gapabana c rpadutom jo 200° HenocpefsctBeH- 
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HO Tepey| olbiramu HM cywika rpacuta pu 300° B ToKe aso0Ta He IpHBeAH K OC 
py2KeHHIO 3aMeTHOrO pasIM4YHA B XOMe KPMBLIX M3MeJIbYCHHA, TOPa KaK } 
menve 1% BOJbI CHHKAIO CKOPOCTh AHCMeprHpoBaHWA B HeECKOAbKO pas. 

Ha puc. 3 npuBeyeHb! NAHHble MO KHHETHKe H3MeJIbYUeCHHNA rpaduta C Mak 
RoOankamu OyTHMOBOrO CnupTa, KOTOpble NOKAasbIBalOT TaKOM Ke XO] KPUB 
Kak WU Aula Calyuasd Bosbl. PacyeT MoKa3biBaeT, ITO OOpas0BaHHA MOHOCJOA OY 
jlOBOrO CHHpTa TakxKe JOCTaTOUHO JIA pesKorO yMeHbIeHHA kosddulve 
TpeHHA. OMbiTbl C BBeJleHHeM MapoOB OeHsO/1a KadeCTBeHHO MOATBepAMalor 
“Ke KapTHHy. Halu pe3yibTaTbl NOKasanH HJeHTHYHOCTh BJMAHMA o0a 
BOMbl Ha U3MeJIbUeHHe KaK MpHposHoro rpa*buta, TaK HM HCKYCCTBeHHO!O, MC 
YeHHOrO M3 aHTpalluTa Tip BbICOKOM TeMMepaType. 

[lonyyenupie pe3ybTAaTbl CoracyloTca C JaHHbIMH BoyJena c COTPyAHHK. 
(®), | yCTaHOBMBLIMX NaBHbI pocT KosdpulveHTa TpeHHA CHCTeMbI rpatpy) 
rpauT pH MoBbIWeHHH TeMMepaTypbl OOe3sraxKHBanHuA rpadura (B BBICO! 
BakyyMe) to 1000°, a Tak>ke C JaHHbIMH, NOJyYeHHbIMA pH W3sy4eHHH 
IU€HHOrO H3HOCA YFOJIbHbIX H rpa*HTOBbIX WleTOK IIeEKTPHYECKHX Mall B 
COTHbIX yCJIOBHAX NOHWXKeHHOHM BsaxKHOCTH aTMocdephl (°,%). 

ie CpaBHeHHA Mbl MpoBesM NooOuble *Ke OMbITH! NO [UCMeprHpoBak 
CJHOAbI (THApOPUIbHbIM MaTepMasl), KpHcTamMYecKanA pellleTKa KOTOpOK Tak 
o6nayaeT CNOMCTOK cTpykTypohH. B sToM cyTyyae MbI COHApy2XKHJIH, Halpot, 
MOBbILeHHe CKOPOCTH W3MeJbYUeCHHA B TPWCyTCTBHM oOaBoK Bob (TAGs. 

TO HaXOMHTCA B COOTBETCTBHH ¢ 06 
Ta6Oauua 1 ABJICHHeEM aJCOpOUMOHHOTO MOHW Kel 
TIpOUHOCTH TBEPAbIX Tes, OTKPbI 
Il. A. Pe6Oungepom (8,°). V3mene, 


i 


BuIMAHve MaJIbIX 206aBOK BOJbI Ha ycKCPpe- 
Hve mpouecca vYCNeCprypoBaHHA CJIODbI 


(ydenbiaa nopepxnocTb B M?/r) KapTHHbIl TipH Mepexofle or rpacpuT: 
crofe aHasloruyHo adiekTy HHEB 
TpoxomxuTembHOCTh TOMosa, CHW -— fiepexofy OT CMa304HOrO 

poate pe CTBHA K M3HOCYy C BO3spacTaHHeM Ja 

ie: es | callers HHA Tp TpeHUH B NOBepXHOCTHO-aKT. 
HOW cpele. 

B camMoe locuieqHee BpeMaA DUXO 

0,0 SO) || HAS PO 3 11 a‘ P 4 

95 973 | 44 39 (4), uccmeqyA W3MebueHHe WeMekr 

) ? Ty 
5,0 11:2 | 16 30 34 KBaplla, MpamMopa, oka3aJ oOserye, 


mpollecca AvcheprupoBaHnA B ma} 
AJ\COpPOULMOHHO-aKTHBHBIX BellecTB. AHanorHyHoe ABsIeHHe HaGntOfanocb TF, 
xe VW. JI. Stunrepom u M. M. TporogpaKonospm (2). Takum o6pasom, m0 
YeHHbIe HaMH Ppe3YJIbTaTbI CBUJETEbCTBYIOT O APKO BbIpaKeHHOH creludh 
JuctleprupoBaHuA rpaduTa uw alcopOWHOHHOM cCMas3bIBalolleM JlelicTBHH MO 
MOJIEKYJISAPHbIX CJIOeB. : 


B 3aks104ueHve aBTOPbI BbIPaxKaloT HCKPeHHIOW UpusHatTebuHocTh II. A. 
Ouunepy, A. A. )Kyxosuuxomy, B. MW. JIuxrmany u J]. C. Comunckomy 3a - 


CyakeHhe pesyJIbTAaTOB HW WeHHble yKa3saHHa. 


BcecowsHpi WHCTHTYT HOBBIX mpo6meM Tlocrynuo ' 
TIPOHSBOACTBA CTPOHTEIbHbIX MAaTepHaOB H 2 IIT 1958 
Kacbeypa Ko.WwoutHOM XuMHH 
Mockosekoro rocyfapcTBeHHOro yHuBepcuTeta 


; 


UMTHPOBAHHAS JIMTEPATYPA 


*C. Bpyuayap, AycopOuua razon u mapos. M., 1948. 2 JI. Al © eng 
Ba be Po keane axernis res oe Ne 5, 1102 (1957). 3 Jl. A. Defiruxw, Xumuuec 
HayKa HW TpOMpiilJIeHHOCcT, 1, 5 Cid DUO! Il. Tl. Jlecun, Hayunoe coo6bme 
BHUHTHCM, Ne 25, 1957. © F. P.Bowden, J. E. ap Onis, 1Ge ak ‘ Ve, Prowl 
Soc., A, 212, 485 (1952). © D. Ramadanoff, S. W. Glass, Electr. Eng 
825 (1944). 7 R. H. Savage, J. Appl. Phys., 19, 1 (1948). ® Tl A. Pe6uu I 
Tloxnatpi Ha 6 chesye pycckux cbusukos. M., 1928. ® Il. A. PeOuuge p, lO6uneitu. c6o 
MocBanmlen. 30-1eTu10 BenuKoi OxTa6pbeKoli Counanucruyecko Pesomouun, 32. AH CCCE 
1947, crp. 538. 1°71. A. Pe6ungnep, H. H. Mert poBa, C6opx. Tpenne u x: 
B  MaluMHax, 1, Hisg. AH CCCP, 1940)" 451 1.) Baeh'b ot np) Koll. Zoueaaae 
(SoC) eet Viel OTTtTuurep, WH. M. potrogznaKkounos, TAH, 84, 1235 (19 
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HLoxrnann AKkagemun nwayr CCCP 
1957. Tom 115, Ne 5 


PHSHYIECKAA XHMHA 
JI. J{. FOWMHA u« M. B. CMMPHOB 


AHOJHOE PACTBOPEHHE TOPHA B COJIEBbIX PACNJIABAX 
({Tpedcmasereno axademuxom A. H. Ppymckunoim 13 III 1957) 


B suTepatype orcytcTBy1oT paOorTbl, MOCBAIIeHHble H3yYeHHIO MpolleccoB 
OAHOPO pacTBOpeHMA MeTAJJIOB B CONeBbIX paclaBax, KOTOpble IlpeACTaBMAIOT 
aTepec A/a TEOPUN HW MpakTHKU dvleKTPONM3a PacMNaBseHHbIX Cosel. B HacTos- 
€M COOOLMICHHH MpHBOATCH OCHOBHbIe pe3yJIbTaTbl TO W3y4eHHIO Mpollecca 
HOMHOrO pacTBOPeHHA MeTaJJIMYeCKOrO TOPHA B paciiwlaBe XJOpHAOB Wemoy- 
BIX Me€TAJIJIOB. 

_ ONBITHI TpOBOAMH B sA¥elKe, ycTpolicTBO KOTOpoH u306paxKeHo cxeMaTH- 
eckH Ha puc. |. Ona mpeyctaBaana coOol mMpoKyt KBaplleBy!o MpoOupky, 
aKPbIBaeMy!IO TEPMETHYECKH CBEPXy. DNeKTPOMMTOM Cy Kua pacimaBlenHaTr 
KBUMOJIbHad CMECb XJIOPHOB HATPHA HW Kalua. Ee NpHroToBAAH CiWaBseHHeM 
MCTHIX CO/IeH B aTMOCtepe cyxXoro XJOpHcTOrO BOJOpoa, KOTOPbIM B TeYeHve 
eKOTOpOrO BpemMeHH MposyBanu uepes pacnuaB. Jina Toro uTo6bl yAanuTb 
aCTBOPeHHble ra3bl, comeBoH pacnnaB Mepe oMmbiraMu BbiepKuBaNH Tog 
MeHbIUeCHHbIM JaBsIeHHeM TMlopsyKa 0,1 MM pT. cT. H BCe H3MepeHHA NpoBOsNIH 
Oh aTMocepow uncToro aproHa. TopveBbi anol, reoMeTpHuecKkan MoBepx- 
(OCTb KOTOpOrO Oblia OKOsO | cM®, KpelHH Ha MoWOZeHOBOM TOKOMOABOLE. 
} KaveCTBe KaTOJa HCNOMb30BaNIH MOJMOJeEHORY!O TIpoBosOKy, TMoMellaA ee 

KBapleBy!O IpoOupky, YTOOb! MpeoTBpaTHTb MpOHMKHOBeHHe LWelodHoro 
eTasima Ha ano. Ha que mpoOupku uMeviocb HeOoubilioe oTBepcTHe. AHueliKa 
axOWJIacb B MACCHBHOM MeTaJlJIM4eCKOM Os1lOKe, HarpeBaeMOM B IJIeKTpHyec Kol 
eu CONPOTHBJIeHHA C ABTOMATHYeCKUM peryJMpOBaHHeM TeMIlepaTypbl, KOTO- 
ax Tloiep2KuBalacb IIpH 3aaHHOH BesMUMHe MocTOAHHOM B Mpesenax 1°. 

OnbITbI CBOAMINCb K H3MepeHHio TOpHeBoroO aHOjla B WMPOKOM VHTepBasle 
MOTHOCTe TOKa (paccUHTaHHbIX Ha TeOMeTPHYeCKY!IO MOBepXHOCTb IeKTpoMa) 
tT 2-10°% go 8 a/cm? mpu 710 uw 815°. IIpu 3agqanHol cue ano NosApH30BaJH 
TeueHne 3—4 cek. Kak Moka3aJiW MpesBapHTeJbHble OMbITHI, STOTO BpeMeHH 
pO JJOCTATOUHO AWA ycTaHOBJeHHA cTalMoHapHoro ToTeHItvana. Benwannbl 
OTeHIWHala TOpHeBOro aHOa U3MepAJIM OTHOCHTeIbHO XJIOpHOrO 93ueKTposa 
NOMOLbIO WleHHOoro ocUMJorpata B MOMEHTHI NpepbIBaHHA SJIeKTpOMH3a 
MelMaJIbHBIM pee BPpeMeHH, KOTOPOe NoAKMOvaNO K AYeHKe ocuMMIOrpad 
[HOBpeMeHHO C BBIKJIOUeHHeEM NOMApH3yrollero ToKa. XJOpHbIM seKTpPOA 
JABHEHUA UpefcTaBsan co6ok TpyOKy M3 CieKTpasibHO 4MCTOrO yruleposa, 
pes KOTOPYy!O HelMpepbIBHO MpolyckalH XsOp, NoyyaeMbIlt SeKTPO/H30M 
ACTIIaBJIeHHOrO XopHAa cBunua (1). JLaa Toro uroObl xsop He Mor MonmasaTb 
A TOPHeBbIM aHOA, XMOPHbIit sMeKTPOA MOMeWlanH B KBaplleBylo MpoOupky c 
SOO/IDIIMM OTBEPCTHeM Ha He, KOTOPOe SblIO 3aKpPbITO acOecTOBOM MadparMoi. 
VismepeHus NOmApH3aunNu HayHHaM Mocse Toro, Kak TOpHeBbI SeKTPO 
Hucxo,Hou paciiaBjeHHoH 3KBUMOJIbHOH CMecH XJIOPHAOB HaTpHA WM KaJinA 
MOOpeTa NOCTOAHHDIA NoTeHWMa, paBHblli —2,558 B upH 710° H —2,524 B 
yH 815°. PesynpTaTb! U3MepeHHi pu yKasaHHbIxX TeMMlepaTypax lpefcTaBsie- 
1 Ha pvc. 2 B MoNyorapudmuyeckol cucTeme KoopAMHaT (lg i — 9). 

Kak BuguHo, mpH Da<0,05 a/cm? noTeHuMad TOpHeBorO aHOa Maso MeHAeTCH 
IIJIOTHOCTbIO TOKA H NO BemMUHHE OM30K K NOTeHIMay TOpHeBoro aeKTpoMa 
pactiaBe XJOPHAOB WeNOUMbIX MeTaIOB B OTCYTCTBHe NosApusalnn. Bolte 
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0,05 a/cm? TloTeHuMadl aHOLa BOSpacTaeT JMHEMHO C MOrapHMOM MOTHO. 
toka: p=a+b lg i. Haknon nomapu3auHOHHbIx KpuBbIX (KosppuyneHl 
mepey, JlorapHMom moTHOcTH TOKa), paBHBI 0,095 npn 710° u 0,105 1 
815°, B npeseax BOSMOXHBIX OLNMO0K U3MepeHUi 6H30K K 2,3 RT/2F. Tai 
XO MOJIAPHS4MOHHbIX KPHBbIX HaOJIofaeTcA UpuMepHoO jo | a/cm?. T, 
60/IbUINX IWIOTHOCTAX TOKA OHH OTKJOHAIOTCA B CTOPOHy Oovee MOO*KUTE; 
HbIX MoTeHyuasos. Kora MAOTHOCTh TOKa Npesbliliaer 4 a/cm? mpu 710, 


afcm? 


RS S&S PGMA, 


RB WHADA ~ 
é 
fk 


at | 
= NY || 
LULU EEA 


Mt 
ed HS 


~ 


Ss, 


rh 
Ht 


by SoM S 


Ss, 
% 


Bs S BHGQ, ® 


“LO =LO Ee, C8 Ihe ce 
/TomeHuuan OMHOCUTENOHO AnopHoeO anexmpooa 


Puc. 4 Puce. 2 


Puc. 1. Ayetixa. 1 — Tepmonapa; 2— TpyOKa a BBOMa aproHa; 3—xKaTon; 4— xaop 
QleKTpOL cpaBHenuna; 5 — KBapuerRad MpoOupKa; 6 — TopHeBbIM aHOg' 
Puce. 2. Tlonapu3ayua TopweBoro aoa B paACcn.AaBe YKBUMOJIbHOH CMe€CH XJOpHAOB Ka 
uM HaTpua np 710 u 815° 


6 a/cm? mpu 815°, noreHunHad TopHeBoro aHofa MpakTMyecku Mepecraer x 
HATBCA C aJIbHeHUIMM MOBbILICHHeM CHJIbI TOKa dJleKTpouusa, Ilo BeqHuH 
OH IIpHOIMKaeTCA K 3HAYCHHIO PABHOBECHOrO MOTeHUMasla TOPUA B pacnwaB 
C BbICOKOH KOHUWeHTpaunel ThCl,. 

Kak MB Culyuae KaTOAHOM MoNapusaunu (7), MO%KHO CUNTaTb, YTO TOPE 
BHIli AHO HaXOAHTCA B PaBHOBeCHM C MpwweraloulMM K HeMy CJIOeM COueBC 
pacrviaBa. B pacnlaBe XJIOPHAOB WIEJIOUHbIX MeTAaJVJIOB, He COMep2xKallleM HOH 
TOPHA, NOTEHWMa TOPHeBOrO WIeKTPOLa yCTAHaBJIMBaeTCA TOrMa, KOrAa OCT 
raeTCH PaBHOBeCHe MeKLy NOBEPXHOCTHHIMH CJOAMH MeTaJlIa U 3eKTPOMM1 


x Th (rt) + 2 Nat* (pacnaas) % NasTh,_, (rT) + Th? (pacnsas), 
Th (t) + 4Nat* (pacnsas) = 2 Nat (pacnas) + Th?* (pacnuas), 
2 Th?* (pacnaas) @. Th (7) -+ Th*+ (pacnas). 
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Koutaktupyioulve [pyr c ApyroM NoBepXHocTHble COM aeKTpOMa U 3IeK- 
poNHTa He HaXOJATCA B paBHOBeECHH C TIYOHHHBIMH CJIOAMH COOTBETCTBYIOWHX 
pas. [lostomy o6pasyemble nowpl Th?* u Na,+ yuddyHlupyior B CObem coseBoro 


Wacniapa, a BbIJeNHEWHIicA WcnOUhUA MeTans —BrayOb aeKTpona, re ux 
OHWEHTPAUMM NpakiHyecKH paBHb! HyJioO. B orcyTcTBHe aleKTpounsa Audpy- 
WOHHbIK TOK HOHOB TOPHA KOMNeHCHP yeTCA TOKOM paspsAja MW Mepesapsfa HOHOB 
eNOYHOTO MeETAaNA. 

IIpu SnekTpowHse C AHOMHbIMM IWIOTHOCTAMM TOKa HHKe BeMUMHbI 2STOFO 
u@y3vonHoro ToKa noHOB Th?" no cytecTBy npovcxosuT 3amena paspayqa 

Tlepesapsfa WOHOB UlesiOuHOrO MeTaa HenocpeAcCTBeHHOH MOHM3alMeli 
leTamM4eckoro TopHA. Tloreninan TopHeBoro aHoa Tip 3TOM MeHseTCH B Mpe- 
jeaX Pa3sHOCTH NoTeHUWMaNOB Mexy cnviaBom Na ,Th,_,; u Th (npumepuo ua 
),058 B npv 710° nw Ha 0,049 B mp 815°). 

Jludbysua WOHOB TOPpHA HavHHaeT CKa3bIBATbCA Ha TOMAPUH3allMH aHoja 
pu Ooviee BbICOKUMX NOTHOCTAX TOKa (Dg >>0,05 a/cm?), Kora NOsaBIAeTCA peak- 
WA BbITeCHEHHA HW BOCCTAHOBJICHHA HOHOB WesOUHOrO MeTaa MeTasMYeCKHM 
opvem. B naluux NpebiqyuwMx padoTax Obil0 MOKa3saHO, YTO B paBHOBeCHH 
} MeTaJIHYeCKMM TOPHEM MOryT HaxOJNTECA pacnNaBbl, KOTOPble coflepKaT 
8 MOMaBsAIOWeM KONHYecTBe HOHbI Th?*. Ec ysecTb mpv 3TOM ellle TO O6cTOA- 
PeJIBCTBO, UTO B XJIOPHAHbIX pacnaBax Houb! Th** o6pa3syloT c AaHHOHAMH MeHee 
HONBHDK BIE KOMIJIeKCHble FpyNMHpoBKH, YeM HoubI Th?*, To MoxKHO CUHTATD, 
TO NepeXOAAWNU B WIeEKTPONHT TOpHU Au@dyHAUNpyer B OObeM pacraBa B OC- 
/ OBHOM B BHjle JBYXBaJleHTHbIX HOHOB. B Nosb3y STOrO, B YACTHOCTH, FOBOPUT 
}OpasoBaHve B IIEKTPOMHTe TOHKOM B3BeCH MeTaJMYeCcKOrO TOpHA, HaOsrojae- 
0€ TIPH QIeEKTPOMH3e C TOPHEBbIM AHOJOM B 3aKPbITOM JJeEKTPONHB3eEpe, ACKJIO- 
MaiouleM JlocTyn Kucoposa Bosayxa. BsBecb MeTanna OOpa3yeTca, OYeBHAHO, 
3 peSybTaTe YaCTHUHO HAyUleH peakUMu AMcnponopuvoHHpoBaHUA (Jo JocTH- 
KeHMA PAaBHOBeCHOM KOHUeHTpallun uoHoB Th**): 


—2Th?* (pacnaas) @ Th** (pacnsas)t Th (7). 


Takum o6pasoM, aHOJHy!0 MWOTHOCTb TOKa MOXKHO BbIPa3sHTb” ypaBHeHueM 
: PME 
i 7 Dine (Thess; 


ye '6—TommHHa Auddysvounoro cox, Drp2+— Koospduunent pudpy3nu 
moHoB Th2* B coweBom pacnyape u [Th*®*]—ctTawHoHapHan MOIbHO-ONeBaA 
OHUCHTPalWA 2THX VWOHOB B TPHIJIeKTPOMHOM CJIOe 3JIEKTPOMNTa, onpe- 
WEIAIONL aA BeJIMYMHY AHOAHOTO MOTeHWMawa: 


st RT 2 
@ = Ernth ae In fre [Th?*]s, 


Ne frns—Kosd¢quunent akTuBnoctu wvonop Th?* B pacnmaze. Kak fnoxKa- 
BaH HelH uccnepCcRaHHA, KOSqqvUKEHT @KTHBHOCTH QUuXMOpHya TOpHAA, 
a cTano 6bITb WH MOHOB Th®* B pacnmaBJIeHHbIX CMeCHX C XJOPHAaMH Ue- 
JIOUHBIX METAJIOB MaJiC MeHsHeTCAH C KOHUeCHTpalueH BNVIOTb {O YHCTON 
omu. Ilostomy Ce3 6obIWOH CIUMCKH MOMKHO NONOKUTb 


° TRIE oe oe fs 
o= Etnyth+ a ya In A a kee 
Toycrapnsaa cicqa Bbipaxenve [Th?*]s epes AucdysHoHHbIH ToK i, Nosy- 


2,3 RT : 
© = const oe Ig i, 


2,3 RT 8 
0 ’ 
const = Ftp, (Tht to aa lg Vigan . 
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C noBbIlieHveM TeMMepaTypbl NOJAPH3allMOHHble KpHBble CMelllaloTcHA BC 
pony GOo/lee MOMOXKUTebHbIX NOTeHUMAJIOB, Tak KaK BxXoAAlad B KOHCTAH 
BpenunnHa E£°Th/Th?* uMeer Ooubilo NOMO*KUTeJbHbIM TeMMep ary p HbIM Koad 
uvent (~1,0-10° B/rpag). : 

Bee 1 a/em? mpu 710° u Benue 1,5 a/cm® npu 815° aHoAHbIM NOTeHIHe 
JOCTHTHYB, COOTBETCTBEHHO, BeHYHH —2,375 BU —2,130 B, HauMHaeT pac 
¢ HJIOTHOCTbIO TOKA 3HAUMTeJIbHO ObicTpee, YeM CJeAOBaJIO Obl H3 BbIBeJEHHC 
HaMM YpaBHeHHA, eC MpeANOOXKUTb, YTO TOMMMHA AuPPysHoHHorO COA 
OCTaeTCA HeEH3MeHHOM pv BO3spacTaHHH KOHIeHTpalwuH WHOHOB TOpHA B UE 
AHOMHOM culoe avilekTposuTa. B elcTBHTeJIbHOCTH, KaK MNOKasbIBaeT OMbIT, 3 
MIpeAMoox*Kekhe ONpaBAbIBaeTCA JIMWIb pH OTHOCHTeMbHO HeBbICOKHX KOHII€ 
TpalWAX, BepXHMM MpefedI KOTOPbIX MOXHO OLeHHTb M3 9KCHepHMeHTaJIbHl 
JIAHHDIX. 

Panee Hamu Oblia HalileHa 3aBMCMMOCTb paBHOBecHOro MOTeHWMasa TOP 
BOrO SuJIeEKTPOa Ha MOMHOJeCHOBOM TOKOMOMBOJe OTHOCHTEJbHO XOPHOrO Jue 
Tpola (BKMOVAaIOMat TepMOIIeKTPOABHXKYLLy1IO CMY Me2KAy MOJIMOJeHOM H J 
JieM) OT TeMMepaTypbl H MOJIbHO-AOMeBOH KOHUeHTpalHu HOHOB Th?" B pacnw 
JIGHHOM 3KBUMOJIbHOM CMeCH XJOPHAOB HaTpUA MW Kalua. Ona Bblpakaerca yp 
HeHHeM: 


E = — 3,199 + 10,60. 10 T + 0,992-10 T lg [Th?*). 


Ilo sToMy ypaBHeH10 MOXKHO pacCUHTaTb MpeeJIbHYIO MOJIbHO-OJeBy!O KO} 
Il€HTpallvio HOHOB TOPHA B TpHaHOMHOM CJloe SJIeKTPOMHTAa, IPH KOTOpOH en 
coOoqaeTcA JIMHeHHad 3aBHCMMOCTb MOTeHUMala OT sMorapudMa MIOTHOCI 
ToKa. Oua momyyuaercaA paBHol 5,81-10°% npu 710° u 3,59-10°3 mpm 815°. | 

Tlo-BuyuMomy, B OOmacTH Oosee BLICOKHX KOHUeHTpalul TomMHHa Du: 
3HOHHOFO CJIOA NepecTaeT ObITb NOCTOAHHOM BeJIHYHHOM M HaunHHaeT ObICTE 
YBeHUYMBATLCA C MVJIOTHOCTbIO TOKA, a STO B CBOIO OYepedb MPMBOAHT K yMeH' 
IWeHHIO CKOpOCTH Audpysuu, T. e. K YBeMYEHHIO KOHUWeHTpallWH HOHOB TOPE. 
B IIPHOJIEKTPOAHOM CJl0e SJIEKTPOJIHTA H COOTBETCTBYIOULEMY BO3PaCTAaHHIO0 AHO; 
Horo MoTeHuvasa. 2 

Korya KOHUeHTpalua XOpufa TOPUA B IpHaHoHOM cJloe paciiaBa npH6m 
*Kaetca K 100%, NoTeHUMad aHoyla AOCTHraeT BENHYHHI, OYeHb OH3KOH K pal 
HOBeECHOMY NOTeHUMasly TOPHA B paciiiaBe ero XMopHya, paBHomMy —2,204 B mp 
710° u —2,089 B npn 815°. 

Takum o6pa30M, Ip 3/leKTPOsM3e CMeIWAaHHbIX XJOPHANbIX paciaBoB C M 
TaJIMYeCKHM TOPHEBbIM AHOJOM B QICKTPOJIMT MepeXOAAT MpakTHYeCKU TOJIbI 
voubt Th®* jlaxke Mp OTHOCHTe/IbHO BbICOKHX TJIOTHOCTAX ToKa (MOpsAaE 
10 a/cm’). [Ipu stom na6sofaeTca KOHMeHTpallMonHad Nomspusauua. Uny 
KapTHHy Mbl WMeeM B cJly4ae 9JIeKTPOH3a pacnaBAeHHoro TeTpaxopHy] 
TOPMA, KOTOPbIM OO/laaeT B OCHOBHOM AHHOHHOHM MpoBosuMocrTbio. 3yecb ya 
IpH OTHOCHTebHO HeOOJIIIMX AHOJHbIX NWOTHOCTAX ToKa (~O,1 a/cm 
MOMaBIAeTCA PeakKUMA BOCCTAHOBJIEHHA: 


{Th -+ Th Cl, (pacnag) = 2 Th Cl, (pacnas) 


WM pacTBopeHue MeTaiia HeT 3a C¥eT OOPpas0BaHHA HoHOB Th‘4t 6e3 3ameruc 

NOMApPH3alun. ITO ABMeHHe ObINO HCNOMb3OBAHO HAMH B OHO 3 pa6oT Ay 

olpeeleHHA HallpsxKeHHA pa3sORKeHHA PacMaBJeHHOrO TeTpaxsopuya T 
3 

pus (°). 


FYpanpexwi dunas Nocrynuso 
Axkajemuu uayK CCCP 13 Ill 1957 


UMTMPOBAHHAA JIMTEPATYPA 


1M. B CMH p tomG. & Hanbpryes, J. E. Hpanospekun, KOX ge 
774 (1955). * M. B.Cmupuos, Jl. T. lomuua, Mss. AH CCCP, OXH, 1956, 19 
M. B. CmMupuos, Jl. E.HBanosckuit, KX, 31, 140 (1957). 
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Hoxnaynn Akagemuu nayxr CCCP 
1957. Tom 115, Ne 5 


TPEOXHMHA 


M. JI. STTHHTEP 


W3MEHEHME COPBLUMOHHBIX CBOMCTB B TEHETHYECKHX 
PAWAX HCKONAEMDBIX YIIEM 


(1Tpedcmaeaeno axademuxom A. A. Cxouuncxum 19 III 1957) 


BoJIbUIMHCTBO YPOJIbHbIX MWlacTOB HacbiljeHoO ra30M. B ycraHoBmenun paB- 
pBECHA MCXKY YIVIEM H Ta30M BesMKA POJIb COpOWHOHHBIX CHJI, KOTOPbIe 3a- 
faBAIOT Ta3 KOHWCHTPHPOBATbCA Ha NOBEPXHOCTH YTVIA. Bo Bpema mpomeccos 
peOOPasOBaHHA YFOJIbHOPO BelLeCTBA, MPOTeKABLIHX B Pa3JIMYHbIX MeCTOPOXK- 
HMAX HeOJMHAaKOBO, H3MCHAaCb COPOUMOHHAA AKTHBHOCTb HCKOMaeMbIxX yT- 
ba. [pu 9TOM H3MeHAJIMCb XapakTep CBA3H M@KAY yruleM H ra30M MW ra30Hacbl- 
leHHOCTb YIOJIbHbIX MaCTOB, T. €. NOTeHWMasIbHble (baKTOPbl, OMpeemaroulue 
B3OBLIeeHve B wWaxtTax. IlostTomy ycTaHOBsjeHHe 3aKOHOMepHOcTel, CBA3bI- 
OULKX H3MCHEHHA COPOMMOHHDIX CBOHCTB C MpPOMCXO%KJeHHeM KAMCHHBIX yr- 
hi UW UX MeTaMOpc*H3MOM, MIpefcTaBJIAeTCA BeCbMa BaxKHbIM. 
Hamu ObluIM H3y4eHbI OKOO 250 OOpa3sioB M3 HanO6o/lee BaYKHbIX YFOJIbHbIX 
icceiHop CCCP. JIia sBcex ucculeqOBaHHbIX yrvieH OblJI BbINOJIHeH TexHHye- 
Kuli avauiu3 u olpeyesieHa COPOWMOHHAA EMKOCTb M0 MeTaHy MpH TemMepatype 
30° u faBsaenuu | atm. Meroy onpeyxeneHua cop6uMOHHO MeTaHOeMKOcTH 
uicaH paHee ('). Caa3b M@KILY BeJIMYHHOH COPOWMOHHOH eMKOCTH H3YU4CHHbIX 
eli HW BbIXOJOM JIETYYHX BeleCTB H300paxena Ha puc. | (aqua CHy,) u puc. 2 
aa COs). 
Tenetuueckne Mpoleccbl B HCKOMAeMbIX YIJIAX Pa3BHBaIOTCA B Pa3JIMUHbIX 
ANPABJICHHAX, B3A€HMHO HaKJlaQbIBaAch Jpyr Ha Apyra; Tak Ke H3MeHAIOTCA 
| COpOW|MOHALIC cBoHcTBa yrvied. Bee sto BMecTe H co3qaeT OOuIbLIyIO pa30po- 
WHHOCTb SKCICPHMECHTAJIbHbIX JaHHbIX. OHakO B reHeTHYeCKOM PAY, ynops- 
puciiom 10 BbIXOLY JICETYYHX BeUleCTB, yAaeTcaA WIA H3MCHCHHA COPOWHOHHbIX 
BOMCTB HCKOMAeMbIX yrJieH HaMe€THTb Ba OCHOBHbIX HallpaBJIeHHa. 
| Ileppoe “3 Hux ObIIO HameyeHo Kommexcom (1), ycTaHOBHBLIMM, YTO cop6- 
WMOHHAA M€TAHOCMKOCTb KaMCHHBIX YrvieH BO3PacTaeT C YMCHbINeHHEM BbIXOja 
Heryuux BeuecTB. Hain pa6otsi (*) noxTBepqusM 3TY 3akOHOMepHOcTb. YBe- 
Jauenne COpOMMOHHOHM e€MKOCTH HCKOMAaeMbIX yrviel , COMpoBorKAaroulee HX MeTa- 
HOpdu3M, MO2%KHO pescTaBuTb ceOe Kak HX NpuposHylo akTuBaunto. Uspecruo, 
O TeXHOJIOrMYecKOe MpeBpallleHne KaMeHHOTO WIM J[peBeCHOrO YIVIA B aKTHB- 
bid yrOulb ROCTHTaeTcA pH NOMOUIM MpOKaJIMBaHHA, MPHYeM CBOHCTBa aKTHB- 
Oro yrsia onpesenaioTcA MpHpomok cbIpbaA, HeOpraHHyeCKHMH BelllecTBaMH, 
OTOPbIMH MPONHTHIBAIOT YFOJIb, MPOAOJKUTEIbHOCTbIO HW CTeMeHbIO OOYIIMBa- 
Wx, COCTaBOM Ta3a, B aTMOC(bepe KOTOPOrO NpH3BOLHTCA OOyriMBaHnHe H T. J. 
Muorue u3 STHX (PaKTOPOB HMEIOT aHaOruto B MpHpOAHbIX Mpoueccax. Ilocse 
alu HaKOMJICHHA OPraHHueCKHX OCTATKOB, KOFa HMCJINCb YCJIOBHA JIA OCaxK- 
NCHA COBMECTHO C HUMH HW HeEOPraHHuecKHX BeuLeCTB, HacTynaer (occwM3alnA 
MpeKpatilenuem focryna cBoOosHoro KucOposa us aTMocdeppl. B rasoBoit 
age NOABIAIOTCH OOlee WIM MeHee CHJIbHbIe aKTHBaTOpbl yruid (H,O, CH, 
COs). B cmemyroulux cTafMax JuareHesa WH MeTaMoptpH3Ma Ha MorpeOeHHoe 
KOMaemoe JeHCTBYIOT MOBbIILeCHHbIe TeMMepaTypPbl, YTO aHaJIOPH4YHO, NO u3- 
eCTHOM CTeMeHH, HCKYCCTBeEHHOMY OOrapy aKTHBHpoBaHHOro yruin. B ocHoBe 
HCHETHUECKOLO pAa HCKONAeMBIX YrvieH JIeKUT CTeENCHb MOJEKYJAPHOU accolua- 
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UHH, BbISBaHHOM MeTaMOpu3MoOM, a pa3JIMYHA B WCXOJLHOM MaTepHaJe U 
BHUHbIX H3MCHCHHAX STOFO MaTepHaJla 3aTYUIEBbIBaIOTCA NMOCJIELYIOWWMMH 
MeHCHHAMH. 
Cop6uHOHHble CBOLCTBa HCKOMAeMBIX yrJieH CBA3AHBI C JMcnepcHoH cTpyE 
Typoli yriei uM Cc OCOOeEHHOCTAMH BeleCTBa B MOBCPXHOCTHBIX CJIOAX. Tlopelt 
HOCTHbIC ABJICHHA BbISBIBAIOTCA OYCHb HeOOMbWOH MONeH BelUlecTBa, HaXO 
tuelica B COAX pa3iela, NPHYeM OHM UpesBbIYAaliHO 3aBHCHMbl OT BHELIHHX Be 
jlelictBuli. [lostomy HawOoulee UYBCTBHTeJIbHbIMH ABJIAIOTCA MeTOAbI H3Y4CbM 
cBOMCTB yrvlel, CBA3AHHbIe C MOBEPXHOCTHBIMH ABJeHHAMH. YTJIM, MMerOLy 
BeCbMa O/IH3KHH XHMHYeCKHH COCTaB, MOryT 3HAYHMTEJIbHO OTJIMYATbCA Apyryg 
apyra mo cBoel cop6uHoHHO cnoco6xocTu. B mpotlecce MeTamopu3Ma CO 
IIMOHHO HeaKTHBHble yrau (Mapku I) craHOBATCA BbICOKO aKTHBHbIMM (aHT) 
uutbl). [lpupoqHad akTuBalluA yrvuleH, ompefeiarollad UX Fa30eMKOCTb, C 
3aHa B OCHOBHOM C 

M@€H€HHeM BeJIMUHHBI | 

xXapakTepa nopHcTods 

yraeh. PesysbTupytor 
HampaB.1eHue mpole 

H3MCHCHHA MOPHCTOCTI 
MeTaMOp(pH4ecKOM YPo, 

HOM psy O6O3Ha4eHO 

puc. | u 2 uudpon J. 

C poctom Metamopq)} 

ee Ma KaM@HHbIX yrviei | 
ag ux eOaerpaMMax 3an 
yaeTCA YBeEJIM4eHHe Pesk 
CTH HW CyxKeHHe HHTePCy 
PCHWHOHHBIX Movoc, Mf 
OsIM2KAarOULee MOVJIEKYJIAI 
HyYfO) => - yop JOueHHO! 
9THX yrvlieH K HaHBBICIL 
cTeneHH — kK KPHCTaJJ 
rpacduyeckon peer 
rpaputa (*). B nponee 
MeTaMOp()H3Ma_ YYOJIb 
BeuleCTBO YNOpsAOUnBA 
Ca B Bue rekcaroHas: 
in ae ae Bas nah G0 M 8 wx ceToK apomaTHy 
cKoro XapakTepa, a 62 

Puce. $1. SapucumocTb copOWHH MeTaHa HCKONaeMbIMH POMa U3 OOKOBbIX erg 
yIIAMH OT BbIXoJa eTyYHX (p= 760 mm pT. cr., 4= 30°), H Ppynn aslupaTHyecKo 
Beene RTeaOR uciiucl Pereaet, eae: aes er 
6 — JWIMHHHOMJIAMeCHHbIe epee, ys Becbma BaKnEM 1b 

BOMpoc O TOM, CBA3a 

. JH yBelHyeHHe cop6 

OH HOH AKTHBHOCTH C MOJICKYJIAPHOH YNOPpANOYCHHOCTbW, JIMOO OHO HMeeT Med 
H€3aBHCHMO HJIH JavKe BONpeKM pocTy STOH ynopsoueHHocTH. Ilpu pexntrend 
CKOM HCC€MOBaHHH yrvieH KPOMe YNOPAROUeHHOH CTPYKTYpbI Obia OOHapyxKE 
Tak?Ke H HeyMOpANoveHHan, Waroulan Audpysubild (Pou Ha AeOaerpammax. Boer 
MpeANOO*Keno (°), TO HEYNOPAMOYVCHHAA YACTb CTPYKTYPbI HCKOMAeMBIX yr 
cBA3aHa C rpaduTonNOAOOHOK peweTKOH Kak (bu3Mueckumu (agcop6unsa), T 
H XHMMYCCKHMH CHvlamMu (xemcop6uus). IIpH Meramopduyeckux npomeccax 3 
WaCTb YFOJIbHOrO BelllecTBa yJaJIAeTCA M3 YIVIA B BHe TaK Ha3bIBaeMbIX «Jet 
4X BelllecTB». OuepuHO, YTO COPGIMOHHYIO EMKOCTb OMpeleneT HE TOJIB 
BeJIMNHHa NOBEPXHOCTH, HO MH ee JOCTYNHOCTb, KOTOPad BOspacTaeT c yJaul 
ae pera Lae 3aHHMaBIUMX STY NoBepxHoctTb. TlopepxuHoc 
Tipe aac COpOlWHOHHAaA Ta3OeMKOCTb MPH ZTOM MOBDbILAeTC 
: AaJIbHEHINeEM Ppa3sBHTHH MeTaMOp*H3Ma (Nocyle aHalHTOB) HaGs1O,aer 


cS 


Copéuyusn CH, 
> 


e3kuli KavecTBeHHBIM CKayOK. Y Kpalinux mpemcraBuTeseli mMeramopduyeckoro 
Wa — WyHruToR 4 rpatHToB — nour MouHOcTbIO TepsioTCA OOKOBbIe LeNu. 
fOSMAHHE MOJEKYIAPHOTO MopsAyKa KpHCTaWIMYeCKOrO THNMa CONpoBoxLaerca 
a\eCHHeM COPOWMOHHOM aKTMBHOCTH NoYTH JO HYJIA. 

TakuM 0OpasOM, OCHOBHOe HalipaBseHHe HSMeCHEHHA COpONMOHHBIX CBOLCTB 
AMCHHBIX yrvieH B MeTaMoppu4yeckoM Mpomecce ecTb cosaHue TaKOH cymmap- 
jou NopucrocTu, KoTOpasd NpHOmMKaer NpMpoAHble yr K HCKYCCTBCHHO aKTH- 
HipoBanHpim. Bonpoc 06 ucxoqHoM MaTepnasie KaMeHHbIX yruleli B 9THX H3Me- 
QeHHAX MMeeT MOAYHHeHHOe 3HayeHHe. DTO OObACHAeTCA TEM, UTO KaMeCHHBIe 

JIM He OOpasyioTca He- ame ¥ 
HocpecTBeHHO 3 opra- 2 
Wu4ecKHX OCTaTKOB Hu J[a- 
€ H€ H3 MpOyKTOB UX 
@lactiala, a sABIAIOTCH 
e3yJIbTaTOM OHOXHMHUe 
MX IMpoleccosB, ocyliie- 
GirBIAeMbIX MUKpoOOaMH. 
hia Onoxumayeckumu IIpo- 
Heccamu CleqyIoT KOVJI- 
Honmuere Tpoweccbl yi- 
HoTHeHuA, Meruaparatun, 

Hepesuca, ruypopobu- 
ea u T. X. Bee nepe- 
hucmenHoe HacTONbKo 113- 
ReHAeT MCXOMHBI MaTe- 
yuan KAMCHHbIX YyIvleH, 
Hr ero BIMAHMe Ha cop6- 
juoHHbIe cBolicTBa yruleit 

aHOBHTCH = MMHUMAaJIb- 
BIM. 
faa) puc.. 1 u 2 nome 5 
oueK, oO beMHALOULee 
ypble W J\JIMHHOMIaMeH- 

Ble yr HW OO03HaueH- 

Hoe unppoHh 2, uMee>r /papumb 
Kpyroe HampaBuienne us3- / 
WeHeHna COp6UMOHHBIX 09 LOA LIENS GE OE TRG 70 % 
BOHCTB. SameTHOe yBe- Gois0d nemy yas UC 

WUeHHe COPOUHOHHOL ak- Puc. 2. 3aBucumocts copOuuu yreKHCnoro rasa HCKoMaeMbI- 
WBHOCTH Y yrsieli C BbIXO- MH YTAMM OT BbIxoga NeTyYHX (p = 760 uM pr. ct., t = 30°) 
OM JIeTYYHX  BelleCTB 

Ko0 35—40% HeBO3MOXKHO OObACHUTb JIMLIb pa3sOpOcOoM 9KCMepuMeHTalIb- 
bIX J@HHbIX. 

Jina Bienenua Oypbix yruieH Oblla NpHMeHeHa peaKIWMA NOABJICHHA OK- 
ack MpH Kulauenuu yrua c 1% pacTBOpoM exKol Uenoun. B movie ToueK 2 
pome OypbIX yrvleH HMeIOTCA H LJIMHHOMMAMeHHble, TAK%Ke XapakTepusyroulNecsA 
MONOXKUTCIHOH peakleli CO IeIOUbIO HM HapacTaHHeM COpOWMOHHOM aKTHBHOCTH 
| O6pasioB Cc BbIXOJOM JIeTYYHX BelllecTB OKOMO 35—40% . OOpasubl AHHHO- 
WWIAMCHHbIX yruiei 10 STHM MpH3HakaM COBMAaMaloT C OYPHIMH YIJIAMH, COCTAB/IAI0- 
MMH OCHOBHY!0 Maccy yrueH noma 2. 

Ilpu usyyenuu copOuuu apoB MerHiosoro cnupta (°) yraM noma ToueK 2 
le Oomee pe3KO OTMMYaNUCch OT Apyrux. XapakTepHbIM AVIA HUX ABAEeTCH 
HECOBMAaeHHe COPOMMOHHOM U AecOpOMMOHHOM BeTBeH NOYTH Ha BCeM HHTepBase 
HOCHTeJIbHBIX JaBsleHul MeTHsOBOorOo cnupTa. IlocmenyroulMe acopOuMOHHbe 
[ JCCOPOMMOHHHIe WMKJIbI Tak%Ke He MaloT OOPaTUMbIX YUYaCTKOB U30TepM. ITO 
Ka3biIpaer Ha HeKeCTKOCTh CKeleTa YFOJIbHOrO copOeHTa (*) H BO3MO%KHOCTb 
POHHKHOBCHUA apoB MeTMIOBOrO CMupTa B COpOeHT MyTeM pacTBoOpeHus. 
VIM, ABJIAIOULMeCA He2KeCTKHMM MO OTHOUICHHIO K MapaM MeTHJOBOrO CnupTa, 
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lopb6uua CO, 
S 


1 


t) 


OOlalaioT TaKXKe WH HEXKECTKOCTHIO NO OTHOWEHHIO K MeTaHy H KpoMe OObIHHC 
mpouecca NOBepXHOCTHOH acopOluu WIA TakHX yraeH HaOsoaeTca OObEME 
pacTBOpeHve MeTaHa. 

Tor (bakT, 4TO B Moe TOUeK 2 HapacTaHHe COpOWMOHHCH aKTHBHOCTH UJ 
He3aBUCHMO H MapaJIeJIbHO OCHOBHOMY HalipaBsJieHuto J, coBMayaeT c TeM, t 
PALbI MOMEKYJAPHOH accolMalMH MOAMOCKOBHBIX HM cpefHeasHaTCKHx Oyp 
yraeH WAyT NapaswienbHO pay KaMeHHBIX yrviel, OarofapsA HasOmwKeHHto PE 
TOpa MOA3eMHOrO OKvceHHA. Eciu ONpeeJiAIOWHM B COPOIMOHHOM TIpore 
Oy pbIX H JJIMHHOMIaMeCHHBIX yrvieH ABIACTCA aCOpCluA, TO MpHpOAHaA aki 
BallMA JIA HAX JOJOKHa OMpeeATbCA, B OCHOBHOM, H3M€HEHHAMM XHMH! 
CKOrO cocTaBa. 

OyHako HaMuNe ABYX HallpaBleHHi Ha JMarpaMMe «BbIXO] JIeTYYNX — CO} 
I[MOHHAH EMKOCTb» He OODACHHET OOJbIUOTO PasOpoca SKCMEPHMEHTAJIbHBIX Me 
HbIX. []ocseqHee MOXKHO OOBACHHTH JIMIUb TEM, YUTO KPOMe MpHPOAHbIX PakTOpt 
AKTHBHPYIOWWUX YrOJlb, HMeIOTCA elle H (PaKTOPbl, Me3aKTHBUPyiollMe ero. 


Tloctynuso 
19 Ill 1957 
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Loraage Akagemun nayr CCCP 
1957. Tom 115, Ne 5 


_BHOXHMHA 


A. H. BEJIOSEPCKHHM u HW. B. HAYMOBA 


O NOJIMCAXAPH]HbIX ®PAKIUAX 
ACTINOMYCES GLOBISPORUS STREPTOMYCINI KRAS 


- 2 


(ITpedcmaeaeno axademuxom A. H. Onapuasim 15 VI 1957) 


Jlo cux lop B MTepaType HeT KakHX-sIHOO ONpeseeHHbIX CBeeHUM OTHOCH- 
eIbHO HaIHUMA B AKTHHOMMIeTax, H B YacTHocTH B Act. globisporus strepto- 
ycini, yrmeBpoos noMcaxapuuoro Tuna. B HekoTOpbIxX paOoTax yKa3biBaeTca 
a OTCYTCTBHe B AKTHHOMMUETAaX XHTHHA H Wemono3bl (1,*). Buddu u gp. (°) ne 
OHapyXHWIM Tp MHKpOCKONMYeCKOM HCCeAOBAHHH AKTHHOMULCTOB CKOJIbKO- 
WuOyb SHAUMTeIbHbIX CKOMMeHHH NomucaxapuyoB. Pomano u Huxkepcou (4) 
MMTaIoT, UTO KeTOUHaA creuka Str. fradiae colep2kuT B CBOeM COCTaBe MyKO- 
qouucaxapuy napaAyy c OeskKoBbIMM BellfecTBaMH. JlemaHoBcKol (°) mpH u3y- 
Henuu Act. globisporus streptomycini He yqanocb O6Hapy2xXuTb peflyuMpyroulux 
ellecTB Hocle rHApoOW3a MMUesMA KHCMOTAaMM pa3JIMUHbIX KOHUeHTpauui. 
_ B wacTosuleH paOote onvcaHo BbifeeHve M MpescTaBsleHa XapakTepHcTuKa 
(CKOTOPHIX MOMMCaxXapHAHbIX pakunh, oOnapyxenHbIx B Act. globisporus 
feptomycini npuH HusyyeHHH «u3O6bITOUHOrTOy choctopa KUCMOTOHepacTBOpHMOoH 
ppakUHH. 

na uccaefopanna B3anu 70-aacopol muuenuu Act. globisporus strepto- 
ycini, wramm JIC-1, Bpipatjenubii B KoNOaX Ha KayamKax (200 06/MuH) npH 
eMiepaType 26—28° Ha cHHTeTHYeCKOH cpefle, omMcaHHoH CeBepun u Top- 
Kol (°). [loceBHbIM MaTepHaJIOM CJIyKV ABYXCyTOUHbIA MHLeHH, NosyueH- 
BI Ha COCBOH Cpefec rutoKos0oH. MuuenHi oTJeuanH OT cpelbl WeHxTpHudpyrupo- 
saHHeM, MpoMbIBasHM 3—4 pa3a BOJONPOBOAHOM BOAO, 3aTeM cnupToM H 3cu- 
DOM HM, HaKOHell, CYIWIHIH B BaKyyM-9KCHKaTope. 

B MuUesHH WM NOU yYeHHbIX W383 Hero MpellapaTax ollpeseiaAnH: as0T — 110 
UKpOKbesbAamio, cocdop —no PucKke —Cy66apoy, caxapa—no Xare- 
lopH — Vlenceny, rekcos3amMHH — lo Osubpcony u Moprany B MosuduKalun 
Tlaypumepa (7) UW HYKJeHHOBbIe KHCJIOTbI — cileKTpodoTometpuueckn. Dpak- 
HOHHbIM aHamu3 cdbocdopHbIX CoeMMHEHUH MpoBoAusH no Merosy Lmugra u Tau- 


aysepa. (8). 


Ta6Onmuna 4 


®Pochbop KHcnoTOpacTBOpHMOH ®Pocsop KHCOTOHe- Hyxueunopnre 
dpakuHH pacTBOpHMOH cpaKUHH KHCJIOTHL »M36prTOu- 

: é Hb“ doc- 
| Cie no cnekT- | @op KHCcsIO- 
REY KS po-doto- | ToHepac- 
bocipop | asor MHHe- MuHe- | meHHO-; 110 metpuue- | TRopHmot 

o6uyHi | pab- | 7 Mux. | 1 ac | oOmua | panb- BbIX | docdo- cKOMY bpakunn * 
HbIii HbIH KHC- py onpeese- 
nor" HHI0 
2,3 Be ee 0,02 | 0,04 | 1,70 | 0,015 | 41,68 ne 6,4 | 44,0 


* B npomentax oT oOmero docdhopa. 


B ra61. 1 mpefcrapseHo KomMYeCTBeHHOe COsepKanne ocdopa B pasnny- 
bIX (PpakUMAX, MOJYIeHHbIX U3 MHUeMHA, BbIPAKeHHOe B MpolenTax Ha cyxon 
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V3 aHHbix, MpejicrapsieHHbIx B Tau. 1, culefyeT, YTO CBBILUEe 70% cocdofh: 
MMerollerocad B MHUeMH, OTHOCHTCA 3a cy¥eT doctopa KHCJIOTOHEP aCTBOP HME 
tbpakuuu. Doctop KucOTOpacTBOpUMOH (pakUMH B 3HAYHTebHOH Mepe Tpit 
cTaBsleH opTodocthatom. Pacuer HyKJIeHHOBbIX KUCIIOT To hoctbopy KHCAOTOIKE 
pacTBopHMoil ppakuH JaeT BeHUHHY, MOUTH B TPH pasa MpeBbiillaiolly!O KOl/F 
YeCTBO HYKJIGHHOBbIX KHCJOT, OMpefeseHHoe CleKTpoPOTOMeTpHYeCKHM Me" fy 
JOM. Ito yKasblBaeT Ha TO, YTO B KACJOTOHEpacTBOpuMou (ppakuHH cofep2Katii 
Apyrve octopuble coeAMHeEHHA, He HYKJIEHHOBOM NPHposbl, IpH4eM KOJIMYECTS 
3TOrO «H36bITOUHOrOy doctbopa OblO AOBOMbHO BeHKO (44% oT OOMlero cope 
*KaHuA (toctopa B MHUeHH). Ham MpefcTaBsasiocb HHTepeCHbIM BbIACHYD! 
NpHposy socdopcosepKallux CoeMHeEHHH, OGYCAOBMMBAIOWIMX HaNH4He «H30R) 
TOUHOrO» cboctbopa B KHCOTOHepacTBOpHMoH dpakuuH. Qror docop He 
6bITb tbocopoM NoudociaToB, TaK Kak TlocJle OOpaOoTKU KHCOTOHEpacTBOF 
Moi tbpakuH ropsyei 5% TpuxmopyKcycHOM KHCOTOH OblWIH OOHapyKeHbl } 
SKCTpaKTe TOJIbKO CsleAbI MAHepanbHoro socdara (*). TowHO Tak Ke UCKMOUAE 
CA BO3MOXKHOCTb HaJIMYHA 3]/eCb CKOJbKO-HHOY Ib 3HAYHTEJIbHbIX KOJIMYECTB @ 
(bonpotenjoB, HOo mpu oOpaGorke wWesoubto No Limugry 4 Tanraysepy He HaOs)B 
Jlaocb OTUeneHHA opTodochata. IIpu oOpa6oTKe KUcJIOTOHeEpacTBOpUMIE 
(bpakunu no Mutueny nu Molino (2°) c nocseqylolluM XpoMaTorpadupoBaHy | 
Ha 6yMare MbI He MOPJIH OOHAapyXUTb PUTHHA MH TMWepodocdara. 

Oquako B pe3ybTaTe pAfla 9KCMepHMeHTOB HaM yJlalocb BbIJeMTb Od 
BeCb «H36bITOUHbIM» cboctbop B COOTBeETCTBYIOWIUX PpakUMAX B CBASH C NOIMCax 
pugamu. B oKkoHYaTesbHOM BHJe MeTOA BbifeseHHA STHX pak CBOAMT IE 
K Cleqyroulemy: 17 rcyxoro MHUeNMA JBaxKbl OOpaOaTHiBanu Ha xosomy 5/5 
TPUXMOPYKCYCHOM KHCOTOH WIA M3BJIeYeHHA KHCOTOPaCTBOpHMbIX doco 
HbIX COeMHeEHHH. OcTaToK MpoMbIBasIM TpH pasa BoJoH HW CNHMpTOM, H 3aTUe 
JIMNMAHbI docop ABYKpaTHO H3BAeKasH CMecbio XJOpocbopMa H cnupta (3 : 
Mo (Ba Yaca npu 65—67°. Ocrapilyiocsd Maccy MHLeHA NpoMbIBa/IH SPHpoOM H Bi 
CYWHBaJIH B BaKyYyM-3KCHKaTope. HykseonpotTeHabl WH HYKJIe@HHOBbIe KHCAOIM 
H3ByleKaM MYTeM MHOrOKpaTHOFO SKCTParMpoBanHA CyXol Maccbl (S—6-Kpari 
10 300 Ms KaxKAbIM pas B TeveHHe 30—40 Muu.) 0,2% NaOH ua xonogy c nocat 
YIOWMM WeHTpHdyrupoBanueM. B 3TH SKCTPaKTbI Mepexoguso He Gonee 1/, «H} 
ObITOUHOro» cboctbopa, HMeBLUerocaA B HCXOJHOM MaTepHase. OcHOBHAaA Ke 4ace 
storo cboctbopa ocTaBaslacb B OCTAaTKe HM Mepexoqnsa B pacTBop pH o6paboTH 
ocratka |N KOH npu 37° B Teyenne 16 vac. WlenouHoli pacTBop, coslepkaBlr 
«u36bITOUHbI ocdop, HelitpanuzoBanu HC1O,4 u o6ulyo KOHMeHTpalluio KM 
OTH! AOBOLUAN Jo 3—8,5% Asa ocaxkjenua THK. B ocagke, coxepxaBuiem LHF 
olpeseaH OOulee KOMYeCTBO chocdopa, KOTOPOe COOTBeTCTBOBaO cbocdop 
JIHK, onpegenenHomy cnekTpodbotometpuueckv. TakuM o6pa3o0m, BeCb «H36E 
TOUHbIN coctbop oKasaicA B pacTBope. TlocneqHHH (oKo0 450 Ma) nocae yr 
nenna JLHK u KCIO,, nelitpanusopain Jo pH 8 qo6aBnenvem NaOH. K pac 
TBOpy MpHIMBaNIM [Ba OObeMa KpellKorO CHMpTa, TWLaTesbHO NMepemMeluBad 
M OCTAaBIAM Ha HOUb B XOJOAMIbHUKe. Bemapwull ocaloK LexTpudyrupoBawl 
MpoMbiBasH CHavana 60% CHHpTOM, 3aTeM KpellKHM CNHPTOM, SpHpoM H Cy 
INWJIH B BaKYYM-9KCHKaTope. Takum oOpasom, Oblia nomyyena I cpaKuss| 
Uenrpudyrat nocne yqaienusa I] @pakuun ynapuBanu B BakyyMme jo 100 M 
M QoOaBianu 8 OObeMoB KpenKoro cnupta. OSpasoBaBumiica BASKHH, MpHJE 
MaroulMH K CTeHKaM OCaOK Toce CTOAHHA B TeYeHHe HOU B XOJOAMIbHHK 
OTJeNAJIM WeHTpHpyrupoBaHveM, MpOMbIBaJIH CNMPTOM, 3aTeM alleTOHOM H Cc} 
INMJIM B BAKYYM-9KCHKaTope. ITHM NyTeM Obiia Nosyuena I] d@pakuusa. B ocrar} 
IeMcsH pacTBope Nocwe yAaleHHA YKa3aHHbIX AByXx Ppakuui Opiio O6HapyxKewl 
MMIWb HeOOsbUOe KONHYECTBO «H3ObITOUHOrOy chocdopa. Takum o6pa3om, mour. 
BeCb «H3ObITOUHBIMy Sociop, HMeBLIMIicA B KHcCMOTOHepacTBopHMol dbpaKkUHF 
OKa3aJiCA B NONYYCHHBIX IByX Ppakuwax. Obe stu Ppakunu nosBeprann onc) 
Ke MlyTeM MHOrOKpaTHOrO MepepacTBopeHuA B ca6oh HCl u nepeocaxyeHn 
ciMpTom. B rao. 2 npecraBseHb! JaHHble, XapakTepu3yroulve o6a BbIJeNeHHbI 
lpenapata, aHasiMTHYecKWe NoKasaTeM BbIpaxkeHbl B MpollenTax Ha cyxo 
M OGes30JleHHbIM Bec HccJeyemoro Mpenapara. : 
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O6e hpakiuu JaBaiu celyioulve NOMOMKUTeMbHbIe peaKUMH Ha yrveBOMb? 
JONMIUA, C AHTPOHOM, TpuNTOaHoM HU Kap6a3ouioM. 


Ta6Oauna 2 
Buixon 
Texco3- aes 
@pakunHn ®Pocdop}| Asor | PHK | Caxapa aie Soma Horo 
@ MHLe- 
JHA 

1 mpakuna 
HeounmieHHan | 3,9 | 0,27] 0,4 | 14,4] 1,0 | 36,0] 3,9 
OUHLLeHHad 8 OF | FOROSa|) 938,40 02309) 5 
II dpaxuna < 
HeounuleHHaa | 4,0 | 1,4 OF 2 Sh Srl 2hon oe Onl eae 3 
OUH UA eHHaA SrOp POs we ao, alien enn [ices On |i 


V3 WaHublx, UpefcTaBeHHbIX B TaON. 2, CO BCel OYeBHAHOCTDIO BBI- 
WKalO, 4TO MOJyYeHHble HaMM UpemapaTbl cofepxKaiw B cBoeM cocTaBe 
pavcaxap ui. Cofep»kauluiica B 
MX a30T, BHAMMO, B 3HauuTebHOH 
hoeli CTeleHH, JOuI2KeH ObITb OTHECeH 
hasoTy aMuHocaxapoB. UTo xe Ka- 
heres tbocbopa, coslepxKallerocaA B 
hax (bpakWHAX B JOBOJbHO 3HadH- 
HIbHOM KOsMYeCTBe, TO OH HUKOKM 
ppasom He MOXKeT ObITb OTHECEHHbIM 
idoctbopy HyKJIGMHOBbIX KHCJOT, TaK 
4K MocmeqHve B MpenapaTax NouTH 
MIHOCTbIO OTCYTCTBYIOT. 

CaeyeT OTMeTHTb, 4YTO chocdop 
peux (pakuuH ABMAeTCA TPYHO- 
#Aponus yeMbIM cbocdopoM, HM oH 
PAHOCTbIO MH HepaH30BaNCA TOJbKO 
ipcie 5-dacoBoro rugposusa c 12N 
SO,. Ipu aelictBun Ha 9TH *paK- 
(1M cMelluduyeckoH cocdomonosctTe- 
3bl, MOJYYeHHOM W3 MpocTaTpl ye- 
Beka, B alleTaTHOM Oydepe . mpu 
5,5 oTmenmanocb 40% coccbopa 
s] pakunu uv oKosIo 60% docdo- 
i—u3 I] bpakunn. IIpumepHote xe 
biMuecTBa docdopa OTMeniANuCb 


) 


Puc. 1. XpomMaTorpamMa mnowHcaxapHAHbix 
) a ‘ a 
y Be pomMise eat Malan Ooutee @pakxuna Actinomyces globisporus strepto- 
aObIMH =KHCJIOTAMH. TH WaHuHble mycini Kras. 1— ranaxto3a, 2— raoKos3a, 
rYT YKa3bIBaTb Ha TO, YTO TIOJIO- 3 —MauHHo3a, 4— xcuno3a, 5 — pu6o3a, 
fiHa doccbopa Haxosunacb B Mpe- _ 6 — apadunosa 


ApaTax B Bue CocoMoHosup HoH 
3H, B TO BPeMA KaK Jpyrad omoBvyHa ero Obla cBaA3aHa Oovee 
(DOUHO. 

na vu3sy4eHuaA KatecTBeHHOrO H KOJIMYeECTBEHHOPO COCTaBa YyIJIeBOAOB B M0- 
UeHHBIX TMosMCaxapHAWHXx (bpakUHAX MbI HCHONb3OBAaIM MeTOM KOJIMUeCTBeH- 
bi xpomatorpaduu ua 6ymare Baapa B MoguduKalluu Satiuesok (*). 
) V3 xpomatorpammp! (pyc. 1) caefxyeT, YTO OUMIeHHble NomMcaxapugb | 
Il mpaxuwi pasmuuatorca cBowM cocTaBoM. Ec B NepBoM u3 HHX HalifleHbI 
fulakrosa, T110K03a, apa6uHo3a, MaHHo3sa HM KCHJI03a, TO BO BTOPOM — TOJIbKO 
f10K03a, MaHHosa MW KcHI03a. Uro KacaeTcA NpHCyTCTBHA pHOoOsbI B NomMcaxa- 
| Ae I] chbpaxunu, To BecbMa BepOATHO, ITO MPOHCXO*ReHve ee CBAZAHO C HaJIM- 


MeM 3ylecb HeOombiuMx KouHMYecTB PHK. HomyueHHoe cMeliaHHoe MATHO (3 + 
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+ 6) B nomucaxapuye | P@pakunn ObIIO pasyeseHO B CHCTeMe A[pyrux pacTBoy 
TesieH (11) Ha apaOuHosy HW MaHHOsy. 
V3  xpomaTorpaMMbl Take cCJleqyeT, TO OMHOMMeHHbIe CaXs 

B 9THX MOMMCaXapuflax CHMbHO pasJMYaIOTCA H B KOJIMYCCTBEHHOM OTHO! 
Huw. Tlocsequee oTYeTMHBO BUAHO H3 JaHHbIX NO KOJIMYCCTBEHHOMY OTIpel 
JICHMIO OTJCAbHBIX CaxXapoB B pacueTe Ha OOULy!O peslyUupylollyto cnocoOHo 
mouMcaxapHAHblx pak 

Ta6Osuna 3 MpeACTaBeHHbIX B TaOJL| 

V3 conocraBuleHHA JI} 

B % oT oomc, peny- |B % oT HaBeckH NOWH- HbIX, IIpeJ[CT aBJICHHbIX 

Caxap UNPy wOLLEH cnocoSHOcTH caxapHya XpomaTorpaMMe HB Tao 
cmemyeT, uTo u3 Act. glo 
sporus streptomycini Hé 
OblIH BbifeJeHbl Ba MO 


I mpaxuusa JIT mpaxunal I @paxuna |11 dpaxuna 


I’ m1oKo3a 76,0 29,6 29,4 4,9 
Maunuos3a Maso 120 Mao 11,0 caxapHjla, pa3JIM4atoul. 
Tanaxto3a TS HeT 250 HeT mo cBoemy cocTaBy. B of 


M3 HHX HaOuroflasocb 

Hoe MpeoOsaaHHe rJtOKO! 
a B [pyroM — MaHHosbl. OOHapyxKeHve ocoOoro Momucaxapufla, CocTos 
B CBOeH 3HaUHTebHOH UaCTH M3 MAHHOSbI, NpefcTaBJiseT, KaK HAM KaKet 
WUHTepec, TaK KaK 3TO MOXET YKa3bIBaTb Ha HaMYve y JaHHoroO OpraHHu 
O6MeHa MAHHO3HOrO THMAa, YTO B CBOIO OYepeb BO3MOXKHO CBAZAHO C OOpak 
BaHHeM B OMpejesIeHHbIX YCOBHAX MaHHO3sHJocTpenTtomuunHa. UtTo Kacae; 
HaslMuHA ocdopa B OOHapy2KeHHbIX HaMM MosMcaxapHsax, TO BoMpoc 06 & 
pupose AouKeu ObiTb pellieH ocobo. 


MocxkoscKul rocyfapcTBeHHbIt YHUBepCHTeT Tocrynuno § 
um. M. B. Jlomonocosa 13 VI 1957 
} 
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Hoxnaye Akagqemun nayr CCCP 
1957. Tom 115, Ne 5 


BHOXHMH ff 


H. WH. JAJIEHKO u B. JI. KPETOBHY 


O HEIOCPEJCTBEHHOM BO3)IEHCTBUM BOCCTAHOBUTEWIEM 
HA BEJIKH KJIEHAKOBUHbI 


(Ipedcmaeaeno axademuxom A. H. Onapuntim 21 V 1957) 


OOllev3BecTHO, YTO BOCCTAHaBJHBAalOlle BelllecTBa, OCOG6eHHO cysbibruy- 
}HbHble CoeAMHEHUs, OKasbIBaIOT «pacclaOsAlolee) JeHcTBve Ha KJIeHKOBHHY. 
#)Hako TO BONpOcy O CyL{HocTH JeHCTBUA STHX BelllecTB HeT e/MHOrO MHEHHA. 
Haunnaa c 1935 r. X. YWéprencenom Obi mpopefsleH pa uccsleqoBannii, 
(OCBAULCHHbIX MeXaHH3My JeHCTBHA TaK Ha3bIBaeMBbIX «XJeOoMeKapHBIX YJLy UINH- 
ene» (?). Wéprencen pasBua peacraBleHve © TOM, TO cyJbPruspwpuble 
loeMMHEHHA AKTMBUMPYIOT JiaTeHTHble MpOTeHHasbl MyKU, B pe3ysbTaTe Yero 
CMJIMBaeTCA MpoTeoH3 WM MpOwcXOAHT «paccmaOseHve» KJIeHKOBHHbI VM TecTa. 
TO IpecTaBseHve NOMyIHO WAMpoOKoe pacipocTpaHeHue, MpHyeM pxAOM pador 
pllO 9KCMepMMeHTaJIbHO NOATBep2KeHO AKTHBUPOBaHHe IipoTea3 MYKH Cy Abpruy- 
MJIbHBIMH coeqHHeHNaMH (?,°). ; m5: 

_ Oguaxo etme B 1938 r. PWopy u Matizen (4), u3yaaBwHe c MoMouIbIO PapuHo- 
pada elicTsve rOTaTHOHA Ha MWeHHUHOe TeCcTO, IIPHWWIH K 3aKJIOUeHHIO, YTO 
MOTATHOH JleHCTByeT HellocpeACTBeHHO Ha OesIKM KJIeHKOBMHbI. Ita TOUKAa 3pe- 
MA, asee IKCIeEPHMeHTaANbHO Pa3sBUBaacb PAJOM UucciefqoBaTenet (°). enc 
Ompxortt (°), pacrBopsa Kjlelkopuny B 0,1 M yxcycHol KucsoTe U NporpeBax 
aTeM pacrBop IIpv 95°, AA Toro UTOObI paspyluNTb MpoTeasbl, NosBeprau 3a- 
eM NOJIYYeHHEIM pacTBop lelicTBuIO BoccTaHoBHTeseH. IIpH stToM HaOMOJaNocb 
WJHWKEHHE BASKOCTH. pacTBopa; Ha 9TOM OCHOBAHHMM aBTOPbl 3aKJIOUaIOT, UTO 

OcCTaHOBUTeIH JelicTBy!0T HelocpecTBeHHO Ha OeIKH KeHKOBHHbI. Anajioruy- 
bIe OMBITbI C TEMH 2Ke pesyAbTaTaMU OblIH MpoBeseubl LOmu (*). OfHaKo coBep- 
@HHO OUeCBHHO, YTO pacTBopeHue Seka BO,1 M yKcycuol KucuOTe HM MocuJe- 
yiolllee IporpeBaHue pacTBopa pH 95—96° aBsAeTCA CIMWIKOM [pacTHyecKoli 
pollelypol, BbIsbIBalollleH HeoOpaTHMble MeHaTypalMOHHble M3MeHeHHA B 
el Ke. 

3a MocseqHHe rofbl paOorbl, UMeBIUMe WesbiO 9KCHCPHMeHTAIbHO JOKa3saTb 
eMOcpeACTBeHHOe BO3eHCTBHe BOCCTAHOBHTeJeH Ha OeIKH KJIeHKOBHHBI, OblwIH 
popeyenbt P. Jlekenom c corpyquukamuy (°). B stux paOorax pacTBopeHue JIMO- 
MMAMSHPpOBaHHOH: KeHKOBHHbI Jlocruramocb upH O° joBegsenvem pH Jo Il 
IpvcyTCTBUH BoccTaHoBUTeseH. OHako HW IIpH STHX YCIOBUAX He HCKIOUeHAa 
O3MOXKHOCTh HeoOpaTHMoro pacillelimeHuA OeNKOB Mok elcTBHeM cCTOJIb Ile- 
OUHOl cpesbI. Oco6beHHO serKO Ip 3TOM MoryT HosBepraTbeA HeoOpaTuMbiM 
I3MCHEHHAM CepycoJepKalllve AMHHOKHCJIOTHEI. 

C tWenbio SKCIepHMeHTasbHorO UcceOBaHUA BOMpoca O BO3eHCTBUM Boc- 
aHOBUTeJIell HeMOCpeCTBeHHO Ha GeIKH KJIeHKOBHHbI HAMM Obla Npesupu- 
msirta HacToAulad padora. 

B kauecTBe MoKasatesell, xapakTepH3yIOWUX PUusHyecKHe CBOMCTBA KJIeHKO- 
HHbI, MbI HOUb3OBaIMCb e€€ PaCTBOPHMOCTbIO B Bolle U choctarHoM Oyqepe 
TwacTHYeCKUMH CBOMCTBaMH, OlpefeJAeMbIMH B IacTOMeTpe Jee 

Buauanue BOccTaHoOBHTeJieH Ha 3TH MoKasaTeJM UccJeoBasocb HaMH Tp 
}°, Koryja JlelicTBve MpoTeosHTHYecKUX (PepMeHTOB MCKJIOYeHO. 
KaefikoBuHa OTMBIBaacb U3 TOBapHOM MYKH BBbICWero copTa, T. e. Oblia 
lopomero KayecTBa. OrmbiBaHve MpoBOAMOch XOJOAHOH AMCTHWIMpoBaHHoH 


b) 


| 
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BOOM c TeMiepaTypou O—2°. Toruac Ke MocJie OTMBIBAHHA KJIGHKOBHHA TIOZB 
rasiacb sHodusMsaluu. Cyxad KieHKOBMHAa pacTHpaacb B CTyMKe HM lpocen 
jlacb Yepes wenkospoe cuto Ne 32. Cyxad KJleHMKOBHHa coflepxKawa 15,16 
azora, T. e. 86,36% Semka (N X5,7). 


OnbITbl MpoBOUIHCb 
WAG ane 4 , 


HaBecKaMH CyXOH kKJIeHKO! 

Vsmenenve kKauecTBa JHOHH3K pOBaHHOH si ele upt no 100 Ma uno 10 
emmepat : | 

TO BJIMAHHeEM BOCCTAHOBHTeJeH pH TemmepaTyp pacTBopuTellA (1: 100). B 


MoxasaHua MnacToMeTpa yecTBe pacTBopHTeviei Il 


i086 eanbteed ns MeHAJIHCb: JHCTHJIApOB 
O0aBKa WuwvA BOCCTa- 3 wepe3 

uopurent | {sac | 2 uaca|3 aaca|4uaca Hast Boa (pH 6,0) unu 

tbatHEI Oydep. Boccrax 

JIMBarolllve BelllecTBa JO 

Bona 0’44" | 108” | 1/25” | 130" nach M3 pacueTa KOHeY 
BAU AGI 8| 18 pg ae aa KoHUeHTpauun 0,01 M.J 
0,04 ompeyesHTb CTeHH MpHMeHAJICA cBoe 

HeJIb3A Hb. ACKopOHHOBaA KUCH 


0,001 | 0’45” | 0’30” | 0’23” Jonpeze- JIOBONMIAaCb JO COOTBETCT| 

uemen  Yollero pH joOaBseH 

Boga ++ ackop- Dill 0°20" 0’50” o’ot” 1’02” NaHCoO,. KeiKoBHHa B | 
OuHOBas KucMOTA ee ee pee ae oe dene Bcero onbira (1,5 4 
cTOAIa B XOJIOMMIbHHKeE } 

O° uM xopolwlo TepeMelliMBaslacb Yepes Kaxkbe 15 MHH. SaTeM cycteH| 
OT(HJILTPOBbIBaacb Yepes cyxXoH cKNaquaTHI CusbTp. | 
B ta0u. | MpHBeeHbl pesybTAaTbI ONBITOB MO BJIMAHHIO WMCTeHHa HM acki 
OMHOBOM KHCJIOTbI Ha PUSHYeCKHe CBOHMCTBAa MHOPUMU3MPOBaHHOM KJIeHKOBH| 
V3 yanubix tabs. | oue- 


BHHO, YTO pH AoOaBeHHu Ta6aunal 
0,1—0,001 M unctrenna pu Vismenenve KauecTBa KJICHKOBHHbI B 3aBHCHMOCTHI! 
0°, Koryla JleHicTBHe lpoteo- OT peaKUHH cpeybi 200aB0K WHCTeHHa TIpPHY 
JIHTMYeCKHX CepMeHTOB HC~ Temnepatype 0 ‘i 


KJIOUEH , ONpPeAeINTb Kave- =). floxagaunn qaccranea 
CTBO KJIeHKOBHHbI He lpej- 
CTaBJIAeTCAH BO3MOXKHDIM — 
9TO CBA3aHO C TeM, YTO OHA 
OueHb ObICTpO UpeBpalliaeT- 


Ho6anKu pH uepes 
1 wac 


yepes 
2 uaca 


yepes 
3 uaca 


at 


CA B CMeTaHooOpasHyt0 Mac- Boga 6,0 | 0’42” | 0’59” | 126” | 2 
cy. ToubkKo Mpv oveHb Ma- Boga + uucteun 6,0 0°03" onpenesHTb HeJp 
wo KoHUeHTpalluu Wucrenna Pech. Oydep 5,0 | 0’56" | 1748" | 1 a {) 
(0,001 M) ynanoch onpene- PCP. Ovbep+ 
’ yA ped ++ WHcTeHH 5,0 | 0’05” | onpenenuth Hed 
JIMTb ee KayecTBO. BMecTecC ®och. 6ydhep 6,0 | 0’47” | 1’09” | 1’37" [on 
TeM, H3 JlaHHbIx TaO. 1 BuL- sae Oyhep + erar Wee | 
HO. UTO B oa + IHCTeHH : "05" | onpenenuTB He,) 
ah, Mie CODE TEL IEE adoc pany ben 8,0 | 3°35” | 3°45” | 3,56” | SI 
OBHHEI, KPOMe TEX, K KOTO- @och.  Gyhep + : | r 
pbIM oOaBascaA WucTeuH, -- nHcTeHH 8,0 | 003” | onpenenuta Heh 


IIpH CTOAHHM«YKpenAJICb». 

TakuM 06pa30M, COBeplIeHHO SICHO, YTO WMCTeHH OKasbIBaeT Hemocpelcth 
Hoe WeHCTBHe Ha OeJIKM KJICHKOBHHBI, BbISbIBAA TyTyOOKOe H3MeHeHHe ee be 
YeCKHX CBOHCTB. | 

CrelnaIbHbI OMbIT Obl MOcTaBJeH JIA BbIACHeHHA JleficrBuA WucT hh 
Ha Kl@HKOBHHY MpH pasiMyHOH peak cpegnt. Lncrenu, pacrBopeHHEl 
Boe HH PocaTHOM Oydepe, OblI B3AT B KOHWEHTpanun 0,01 M. Oxnaxzeib 
Ha JIbily pacTBOpbl AOOaBsAIMCh K CTOMUeH B XOMOMUMbHUKe CyXoH KEL 
BUHE, XOPOWO MepeMeClIMBaMCb CT€KJIAHHOH NaslouKOH, wu yepes | yac cD 
HUA _B XOJIOMWIbHUKe KaveCTBO KJeHKOBMHBI OMpelemsioch B MmacToMed 

Ilonyyenupie Janne mpefcTaBeHbt B Tabu. 2. i 

Takum o6pa30M, MpH AO6aBseHHM WHCTeHHa, He3aBHCHMO OT peakLWH cp) 
KJI€HKOBHHA NOJHOCTbIO TepsIa CBOM YIIpyrve cBolicrBa, mpeBpatianh 
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WeHiKy!0 Maccy, TOr Ja Kak Oe3 ltucTeMHa OHA MOCTeNeHHO yKpemuasach, OCObeH- 
|p B WeouHOH cpene. Ilo sroli xe cxeme pu O° Obl MOCTaBAeHHI OMBITHI C 
MOPHIH3MPOBaHHOH KJIeCHKOBHHOK, B KOTOPbIX 06 H3MCHEHHU 6eKOB KeliKO- 
HHI CYMJIM TO M3MCHEHHIO €€ PaCTBOPHMOCTH, BbIPaxKeHHOli KOMNUeCTBOM 06- 
yerO a30Ta, Nepelesuero B pacTBop. B stux onbirax KJleHKOBMHAa, 3aMellaHHan 
| Boe HH cocdaTHoM Oydepe, BbIepxKUBaacb B XoO_UbHUKe 1,5 daca 
OK MepeMeluHBaHHN Yepes Kable 15 mMuH. 


WAw wii 3 


Ta6Osuna 4 
t} PacTBOPHMOCTb KJICHKOBHHbI B 3aBHCHMOCTH 
OT peaKIHH cpeybl H WoOaBoK WHcTenHa 


pH Temnepatype 0° 


PacTBopuMocTb KJeHKOBHHEI B MpHcyTcT- 
BHM WMCTeHHa Opomata H OpoMH Ja 


Vi3 WaHHbIxX, MPpHBeeHHbIX B Tau. 3, OYeBHAHO, YTO Ipu O° WNcTeHH 3aMeTHO 
MBLILIAeT PACTBOPHMOCTb KJIeHKOBMHbI. CorsacHo runotese Méprencena, Tak 
BIBAeMbIe | «XJIeOOMeKapHbie YJIyuWHTeIM», HanpHMep KBrOs u KJOs, 

KO 3aMeJVIAIOT JleHCTBHe B TeCTe IIpOTeOJIHTHYeCKHX (P€PMEHTOB, OKHCJIAA 
KTHBUPYIOUlMH UX TIOTAaTHOH WH TeM CaMbIM IIpeQOTBpalllad pa3xKu2xKeHHe 
etKoBHHEI. C Weblo MpoBepKH 9TOTO Mpelnoso*KeHHA Obl MocTaBweH 


4bIT C OOaBeHHeM OpoMaTa OJHOBPeMeHHO Cc WucTeHHOM. B mapaeitbHOM 
libre BMecTe Cc KBrO, BHOCHJIOCb 2KBHMOJIApHOe KOIMYecTBO KBr. Coan 
HOCHJIUCb B KoHueHTpauun 0,01 M. Pesybtatb! onbira, MpoBexeHHoro mpu 
WM mposomKuTeIbHOcTH 1,5 uaca, MpecTaBleHbl B TaOw. 4. 

Vs qanupix Ta6. 4 BUHO, YTOMpPH COBMeCTHOM JleHCTBHH WHCTeHHa 4 Opo- 
ata OcO6eHHO pe3KO MOBBIIlaeTCA KOJIMYeCTBO Tepelleqmero B pacTBop 
0Ta. ITOT (akT OblJI HAaMH MHOFOKPaTHO MpoBepeH B psAJe OMbITOB, AaBwiux 
[HO3HAUHbIe Pe3YJIbTATHI. 

Takum o6pa3om, eCJIH IMCTeHH BbISbIBAeT CYULeCTBeHHY!O NeperpynmupoBky 
s913eH B OeKaX KJIeCHKOBHHbI, IPHBOAA K TvIyOOKOMY H3Me€HEHHIO ee COCTON- 
MSU PacTBOPHMOCTH OeKOB, TO GpoMaT yCHJIMBaeT 39TO eHcCTBHe WMCTeHHA, 
BIAACb B 3TOM OTHOIICHHH KaK Obl eFO CHHEprHcToM. 


: KaJua 
_ |PacTBOpuMbili a30T PacTBOpHMbIH a30T 
a g, 3 L 
Tlo6apKa pH e s 5 & E THo6apxa é bs as SE é 
Se | anes ee] Snes 
ae |agks oot] ages 
cc. + 6yhep 5,0 6,3 +40,6 Bona 9,3 
ch. Sydep + uncrenu NO |) aoe : Boga + KBr 8,7 | — 0,6 
rc. Gydep 6,0 6,3 + 8,0 KBrOg 12 | oO 4 
sch. SOydep 4- WHcTeHH ORO e493 2 Boa + wucTenH 34,9 | +25,6 
Boga + uwuctTenH + 
sc. Sydep 8,0 5), If + KBr 27,9 | +18,2 
4113 Bona + mucteuH + 
ic. Sydep + wucTeuH a0) t) al© d -+ KBrO, 50,7 | +46,4 
| 


MockoscKHH TeXHOJOrMYeCKHH HHCTHTYT Ilocrynusto 
IIHILeCBOH MPOMbIILNJICHHOCTH 16 V 1957 
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Jloxnagn Akanemun nayr CCCP 
1957. Tom 115, Ne 5 


PEOJIOPH A 


C. MW. BAJIACAH AH 


NPEPbIBACTOCTb HHTPY3HBHBIX H3BEP)KEHUH 
iM BOCCTAHOBJIEHME, HCTOPHY TEKTOHHYECKHX JBYDKEHNH 
ne (HA TIPHMEPE APMEHHN) 


(ITpedcmaseaneno axademuxom J. C. Kopocuncxum 9 XI 1956) 


| uHamuka MarmMaTvuecKHX TIpoleccoB oOMmpesemAeTCA TEKTOHMYCCKHMH JIBH- 
eHuamMu. Ha Ooubimux raiy6uHax 3€MHOH KOpbl MarMaTMy¥ecKHe OUAarH, Haxo- 
Cb B Oowlee WH MeHee CNMOKOHHbIX YCJOBHAX, Mo_BepraiwTca uddepex- 
raiuH. VM3pepxxeHHe MarMbl KaxKJIbId pa3 COOTBETCTBYeT TeKTOHHYECKHM 
wxKeHHAM. B poMexkKyTKaxX M@XKAY OTIACJIbHbIMH MpPOABJICHHAMH TeKTOHUUe- 
‘MX ABHXKCHHH B MarMaTHYeCKOM OUare TpofouxKaeTca mpouwecc Auddepex- 
mall, BO Bpe€MA %Ke TeKTOHHYCCKHX MBHXKeCHHHM MMeeCT MeCTO BTOPKeHHe 
DBLIX TIOPWMH MarMbl. CocTaB KaxKJOH BHePHBIIeHCA MOPIMH MarMbl B 3Ha- 
IT@IbHOH Mepe 8aBHCHT OT IIpOMexKYTKa BPpeMeHH M@KAY OTACJIbHbIMH MIpo- 
BICHHAMM TCKTOHHYeCKUX JBHKeHUM. Ognako [WIA MHTPY3HBHbIX M3BepxKe- 
ili OJHHX TCEKTOHMUCCKHX JBHXKeHHH HeMOcTaTOUHO, Wiad STOTO HeEOOXOAUMO u 
hiwine MarMaTH4ecKUX O4aroB, BOSHUKaIOWUX B pesybTaTe TeOXUMHYeCKHX 
boieccos. M3BecTHO, uTO LaxKe CaMble HHTCHCHBHbIe JBH2KCHHA HHOra He CO- 
POBOKMalOTCA MHTPY3SMBHOM WeAaTebHOCTHIO. OG STOM CBUACTebCTBYIOT TaKiKe 
POCTPaHCTBeHHOe Pa3sMeleHHe HHTPy3HH Ha OMpefeJICHHbIX yUaCTKaX 3eMHOH 
bpbI H (bakT HeEOMHOKPaTHOTO BOSOOHOBJICHHA OTACJIbHbIX MAlMaTHUeCKHX Oua- 
IDB BO BDeMECHH. 
TulaTembHoe u38y4eHHe HHTPy3HBHBIX nopox ApMeHHN NO3BONHIIO ycTaHo- 
HTb, UTO W383 TIyYOMHHbIX MarMaTHYeCKHX OYaOB BHeApeHHe MarMbl MpOHCxo- 
JO Mpepbipucro. PopMupoBaHHe MHTPYSHBHBIX KOMMJIeKcOB ApMeHHM CBA- 
WHO C UeTLIPDMA TeCKTOHHYCCKHMH (hasaMH: KaJleqOHCKOM, lMpeloKcdopy- 
KOH, aBCTpHiickoli HW mMpeHelickoH. B Teyenue Kamo TeKTOHMYECKOH (a3bl 
eJ1IO M€CTO H€CKOJIbKO MIPepbIBUCTbIX HMHTPY3HBHBIX H3BePp2XKeHHH, BCJIECTBHEe 
PO B OMpeeJIeHHbIX paHoHax OOpas0Bauch MOMMpasHble MHTPY3HH HW pas3- 
YHbIe MO cocTaBy OOocOOIeHHbIe Tela B BYJIKaHOreHHOOCaOUHbIX MOpo- 
hx. Tax, B LlenrpampHoi ApmeHuu B TeyeHHe TMpeHelicKoH ashi U3 
MMHOTO MarMaTHYeCKOLO OUala HHTPY3HBHOe U3Bep%KeHHe Mpoucxoguo 10 pas, 
AnapepicKom palioHe B TeyeHHe aBcrpulicKoli cbasbl —6 pas u T. A. Bomp- 
KHHCTBO HaHOoulee KpyMHbIx MHTpy3Hi ApMeHHH sABMAIOTCA NOsMMpasHEIME, 
OSTOMY CJlaraiolive UX TlaBHeluimMe MeTporpabuyeckue pa3sHOcTH Nopoy xa- 
AKTEPH3YIOTCA OMPeeJICHHbIM IIPpOCTPaHCTBeHHBIM paciipesesieHveM BHYTPU 
laccupos. Hanpumep, Banywickasd uHTpy3Ha CJlaraeTCA M3 WecTH Mocseyo- 
ATeIbHO BHewpHBMxca pasHocTe, WWamuuguHckad MHTpy3HA W3 YeTHIpex, 
NerpHHCKHH TWIyTOH W3 YeTbIPex H T. J. 
I]peppipucroe BHe,peHuve MarMbI HAXOJMTCA B MPMYMHHOH 3aBHCHMOCTH OT 
€KTOHHUCCKHX JIBH2KeHMH, KOTOPbIe TaKXKe€ HMEIOT IIPePbIBMCTHIM XapakTep. 
Ip mpounx paBHbIX YCJIOBHAX CHJIbHbIe H MpOAOJKUTEJIbHbIC [BHIKCHHA NOJKHbI 
ONpOBOKMaTbcA BHEAPeHHeM OOJIbIWOH MaCCbl HHTPYSHBHbIX NOpoy, Mostomy 
|OJIMUCCTBCHHbIC COOTHOICHUA MOCENOBAaTeJIbHEIX WudiepenHwuaTOB MarMbl u 
| HEKOTOPBHIX CJIYYaAX MX COCTaB MOryT B rpyOoM MpvOmMKeHUM TaTb IpeAcTaB- 
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jleHue 06 HHTCHCHBHOCTH HM JWIHTeJIbHOCTH HMeBLIMX M€CTO TEKTOHHYCCKHX MM 

1M. | 
Nees U3 TOTO, YTO MOPOMbI MOCeEOBATCMbHLIX HHTPYSHBHBIX H3BepKekh 
KaxKOrO palioHa OMHOH Mu TOM %Ke TEKTOHHYCCKOH (pasbl IpHHaexKaT K OMHC) 
WM TOMY 2%Ke MarMaTHYeCKOMy ONAary, TAK Kak OHH oOuaqaroT OOWLMMH TleTpOXHI} 
YeCKHMH OCOOCHHOCTAMH M SBOJIIOWMA HX COCTaBOB XapaKTepH3yeTCA ONPey 
JICHHOM HalpaBJIeHHOCTbIO — OT OCHOBHBIX K KHCJIbIM, a HHOTJa OT MOCIEAFS 
K I[@IOUUBIM, MbI COCTaBHJIM WuarpaMMYy, MOKa3bIBaIOULy!o MOC/eLOBATeJIbE} 
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Pue. 1. Xapaxrep TeKTOHMYeCKHX JBUAKCHHA Ha TeppuTopHu ApmsaHCcKoH uacTu Manoro K 
ka3a. Pavonpi: / — llextpanbHaa Apmenua, JJ — Anapepgu, //J — Wammanun, IV — 6 
cei Cepana, V — Merpu, VJ — Baprymat, V// — JJapanaras 


S 


Lnowai Obizob06 unmpysubsbie nopod 
Ss 
> 


Vu peueuchan 


H3MCHe€HHA rHTCHCHBHOCTH HHTPY3HBHbIX H3BepxKeHHH (MO MIOULAaqN B pIxO] 
COOTBETCTBYIOWHX HHTPYSHBHBIX MOPOM) H TEKTOHMYCCKHX JBHXKeHHH B palion 
Apmenun. BeprukaJibuble JIMHHM Ha 1MarpaMMe MoKa3bIBaloT HHTCHCHBHOCT 
TPY3HBHbIX H3BepKeHWH MW TEKTOHHYCCKUX ABUXKEHHH, a HCO UX COOTBETCTBY 
YHCJLY H3BepKeHHH MW MpPOABJICHHH KaxKOH OTAeMbHOH TeKTOHMYeCKOH (basb 
cooTBercTByloulem palione. IlopaqkoBai HyMepallua JIMHMM OTBeYaeT MOC 
JOBATeJIbHOCTH MHTPY3HBHbIX H3BepKeHHH B KaKJOM paloue. 

Kak BuHO 43 puc. 1, HHTeHCHBHOCTb TEKTOHHYECKHX JBHKeHHI HM CBA3AHH 
C HHMH IIpOABJICHHM HHTPyY3HBHOFO MarMaTH3Ma BOSpacTaeT BO BPeMEHH, JOCTHI 
MaKCHMYMa B TeyeHHe TMpeHelickol (pa3sbl B palione Merpu. B pasHpix paltor 
OAHa H Ta Ke TeEKTOHMYeCKAaA (pasa MPOABJAIACh C pasIHYHOH cnioH. Mex 
MHTCHCHBHOCTbIO H YHCJIOM IIPOABJICHHH TEKTOHHYCCKHX JBHXKCHHH 3aKOHOM 
HOH CBA3H He HaGmoxaetcn. Hampumep, B liMpenelicky1o :asy HavGoulee cubH 
HHTPYSHBHBIC H3Bep2KeHHA OTMeYaIHCb B Merpy, re YHCIO U3BepxKeHHl OT] 
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MUMJIOCb YeTLIPbMA, a B Jlapasara3se, Te HHTCHCHBHOCTh MposBJIeHHA STOH 
4a3bl MAHHMaJIbHan, — MAT M3BepKeHHH. VMHTeHCHBHOCTb aBCTPHUCKON (a3sbl 
f Wammayune, npexoxcdoprcKkok cdbaspi B Amapepyax u KameqoucKo —B Leut- 
| mbHOK ApMeHHM COBEPLIeHHO pa3uIM4Ha, 4HCO MpoOABJeHH TeKTOHHUe- 
UX BH2KeHMH BO BCe€X 9THX paHOHax OAMHAaKOBO. TakuM oOpa3om, Ipepbl- 
fMCTBIM XapakTep M MpOMOMKUTEMbHOCTh TEKTOHHYCCKHX JBYXKCHHH He 3a- 
MCAT OT HX HHTCHCHBHOCTH. 

‘V3 puc. | Buguo, uro Kaleqonckasn pasa oTIMYaeTCA OT OCTAJIBHBIX Mporpec- 
JMBHbDIM YBeEJIMYCHHEM CHJIbl TEKTOHHYeCCKHX JBHXKeHHH BO BpemMeHH. Mureucus- 
lOCTb TCEKTOHHYCCKHX JBHXKCHHH OCTAJIbHbIX (:)a3 MPepPbIBHCTO H3MeHAIAaCb BO 
pemeHw H TpocTpaucTBe. CremeHb JIOMaHHOCTH KDPHBbIX Ha CXeme Maer mpel- 
aBJICHHe O CTeICHH H3MCHYHBOCTH TeCKTOHWYECKHX JIBYXKeHHH. B pa3MUHbIXx 
aMoHax KaxKjlad ()a3a HMeeT OHH MaKCHMYM (HaHOouJlee CHIbHOe NposaBue- 
me TEKTOHMYECKUX JBMXKEHHi), HO UBa HIM axe Ooee MuHuMyMoB. McKuI0- 
e€HUe COCTABJIAIOT KaJleOHCKad (pa3a, UMeIOWad OHH MHHMMYM, H TMpeHeli- 
Kaa cpasa LlentpanbHo ApMeHHu, uMerolilad Ba MakcumyMa. MuHumyMbl 
pHypoueHbl K HadaJly HU KOHILY (a3, T. €. OHH OFpaHHYMBaIOT TeEKTOHHYeCKHE 
asbl. ITO OOSACHAeTCA TEM, TO MHHHMYMbI OTBEYAIOT HavaJly TMposABeHHA 
» MOMeHTY 3aTyxXaHUA (pasbl TEKTOHHYeCKUX JBHKeHHH. MakcuMyMbl MpesoKc- 
OpcKOH HM aBCTPHHCKOH a3 paciOsO*KeHbI OM3KO K KOALY (Pa3sbl, a MAaKCH- 
MYMbI NupeHelcKkoH (basbi — K Hayasy. Kak cTaHOBHTCA ACHbIM, MMpeHelickaa 
masa MOCe MepBbIX TOJIUKOB MpOABHacb C HavOOJIbUieH CHIOH, a 3aTeM OHA 
IpepbIBHCTO 3aTyXJIa. B OOJIbUIMHCTBe CJIyyaeB CHa TEKTOHHYECKHX (a3 Tpe- 
bbIBUCTO YBeJIHYMBAeTCA, JOXOAHT AO cBOero MaKCHMyMa, a 3aTeM Mayaer. OZ- 
“ako B AjlaBepfax aBCTpHlicKaad (basa MpoABUJIaCcb CHauasia C OcTaTOUHO GouIb- 


iI 


cHopa noTyxaa. MutrepeceH xapakTep TeKTOHMUeCKHX JIBMXKeHHH MMpeHeli- 
rKok bas B LlentpasbHok Apmenun. B Hayate ctasbl TeKTOHMYeCKHe JBHKeHHA 
IPOABJIAJIMCb HEOMHOKPaTHO C He3HaYHTeNbHOH CHJIOH, MOTOM CMeHHJIHCb 
ONOCOH pe3KHX BCMbIIMeK (40 MaKCHMYyMa) H 3aTyXaHHH, C pe3KHM 3aTYXaHHeM 
KOHILYy asp. B Llexrpanmbuot ApMenun lMpeuelickaa tba3a XapakTepu3yerca 
#aK2%Ke HAHOOJIbIUMM YHCJIOM TEKTOHHYeECKHX MpoABeHHH. Ham KaxkeTca, 4TO 
sbICOKaA CTeMeHb Andpepenuualun Bepxwes2OWeHOBOH MarMb! B LlenTpasbHOL 
\pMeHHH, JOxoAauleH JO CBOHX KpaHHUX MpeesoB (OT yJIbTpaOCHOBHBIX JO 
1etpeJIMHOBbIX CHCHHTOB), OObACHAeTCA, B YaCTHOCTH, HMCHHO HeEOJHOKPaTHbIMU 
{ MpONOJKUTEIbHBIMH TEKTOHHYCCKUMU ABHXKeHHAMH, KOTOPbIe MOPYT Kaxk Abii 
bas NepeMellaTh JudPpepeHUHpOBaHHble MOPIHH MarMbI B BEPXHHE FOPH3OHTHI 
3 efuHOrO MarMaTHyecKoro ouara. 

PaccmoTpeHHbIM TipHMep NoKa3blBaeT, YTO pH HCCeEAOBaHHH HHTPY3HBHBbIX 
HSBePXKeHHH MOXKHO MpOCJIeqWTb U3MCHEHHE TEKTOHHYCCKHX JIBH2KeHHH BO Bpe- 
e€HH HM MpocTpaucTBe. SaTparMBaeMbIH BOMpoc HMeeT OoMbINOe 3HaYeHHeE He 
rObKO JIA MeTporeHesuca MU TeKTOreHesa, HO H JWIA pyforenesa 
Bore 6blI0 OTMeYeHO, UTO HHTPyY3HBHble H3BepxXKeHHA B CBA3H C TeEKTOHH- 
ICCKUMH J[BHXKCHHAMM HOCAT MpepbiBUcTHI xapaKTep. IlockojbkKy BHeApeHue 
K@KIOH MOpIMH MarMbl YaCTO COMpoBoxRMaeTca OOpasoBaHHeM OMpeseJeHHbIX 
SOMII€EKCOB PYHbIX KOMMOHEHTOB, TO, MO-BAAHMOMY, PyooOpaso0BaHne TakxKe 
IMeeT IIPePbIBHCTHIM xapakTep. BuyuMO, BO MHOrHX CJIy¥aiX BOSHHKHOBeHHe 
DASIIMYHDIX PYTHbIX POpMallHH OOycJIOBeHO CKOpee He€OMHOKPaTHbIMU HHTpy- 
;UBHbIMH H3BeP2KCHHAMM, YEM ITYJIbCHPYIOMel AeATeJIbHOCTHIO PYOHOCHbIX pac- 
Bopos. IlpH BbItCHeHHH COOTHOIIeCHHA Pa3JIMYHbIX PYTHbIX CPOpMallMH HyXxXHO 
NepBy!o Ouepeb UCCJIeAOBAaTh MOporxkaroulMe UX HHTPY3HBHbIe MOposHl, 
MIPeAeHTb KOJIMYECTBO H3BEP2XKCHHH HW BbIACHHTb TeHETHYECKY1O CBA3b PasJMy- 
HBIX IIO COCTaBY PYAHbIX (OpMAallHH C pa3sJIMYHbIMM TIO BPeMeHH HHTPy3HBHbIMH 
igBepxKeHuaAMH. K comkasleHuio, BCJIECTBHe OTCYTCTBHA JeTaJIbHbIX NeTPOJO- 
WYeCCKUX UCCeLOBaHMH NMoWMpasHble HHTPY3MBHbIe MOPOMbI OObIYHO pac- 
‘MaTPHBaloTCA KaK eJMHOBpeMeHHbIe OOPasoBaHHA. 


Epepanckult Ilocrynus10 
TocyapcTBeHH bid YHHBepCHTeT 9 XI 1956 
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10. M. BACHJIbEB u B. K. MPOWJIAKOB 


NETPOrPA®HYUECKHE OCOBEHHOCTH KAPBOHA 
IO)KHO-IMBEHCKOFO MOAHATHA 


(ITpedcmaseaeno axademuxom JI. H. Mlep6axoeoim 28 II 1957) 


B mocuequee BpeMA YCHJICHHO OOcyxKaeTCA BONpoOc O XapakTepe U TeHeEs 
KAMCHHOYTOVIbHbIX OTJIOXKEHHH, BCKPbITbIX CKBaKHHAMH B Mpeseiax lOxi 
2mO6euckoro noyuatua (1,°,7). Bricka3aHo MHeHHe, YTO OCafKH KapOoHa 1} 
3BaHHOrO palOHa ABJAIOTCA THNMUHLIMH TvlaTPOPMeCHHbIMH OOpasOBaHHA 
BeCbMa OJIM3KHMH TIO CBOeMY COCTaBY OTJIOXKeHHAM KapOoHa MocKoBcKoH cH! 
Kiu3bI (*). BpinouHeHHbIe HaMH MeTporpauyeckue HCCeLOBaHHA MOpON Ke 
6oHa c JOxHOK OMObI WAM JOMOJHUTeIbHbIN MaTepHaJl, KOTOPbIM 3acTaBJs 
KPHTHYECKH MOAXOUTb K MPHBeMCHHOMY BbILIe 3aKJIIOUCHHWO. 

Jiaxke pu OerioM MaKpOCKOMMYeCKOM H3yYYeHHH H3BeECTHAKOB BePXH¢ 
W cpeqHero Kap6oua IOxwKHO-OMOeHCKOrO NOAHATHA OOpalilaeT Ha CeOA BHUMAE 
TOT (pakT, YTO OHM ABJIAIOTCH KpalHe CHJIbHO NepeKPHCTaJIM3OBaHHbIMH) 
B BbICIUeH CTeNeHH YIVJIOTHCHHbIMH. B OovibileH yacTH pa3pe3a, OCOOeHHO 
efO HH)KHHX POPH3OHTAX, H3BECTHAKH HACTOJIbKO YIVIOTHEHbI HW pacCKPHuCcTads 
30BaHbl, YTO CBOOOAHO MpOcBeyHBaIoT B TOHKHX H3JIOMaX H MO CBOel CTPyKTY 
MOryT ObITb OTHECEHI B PaspxAJ MPAMOPOBHAHHIX H3BeECTHAKOB. Berpeyarouue 
B TOJIU€ H3BeECTHAKOB B BAe TOHKAX JIMH3 H MIPHMa@30K TJIMHbIl TaK2%Ke BeCb. 
CHJIbHO BHJOH3MeHeEHbI H MOUTH NOJIHOCTbIO YTPaTHJIH CBOIO CNOCOOHOCTb 
TWIaCTHYUeCKHM Je:opMallwAM. OTO, KaK MpaBuJIO, HCKJIOUNTeIbHO TVIOTH 
c OulecTAuleHh MOBepXHOCTbiO TEMHO-Cepble, YEPHbIe, 3eeHbIe HIM CHOMETOB 
pasHOCTH, NpHO/MxKalollMecA MO CBOeH CTPyKType K apruJJINTaM. 

Ene Ooulee HHTepecHbIH MaTepHadJl aeT MHKPOCKONMYeCKOe HSyYeHHe OT 
menu KapOoua JOxkHoli OMObl H CpaBHeHHe HX C OAHOBOSPaCcTHBIMH OOpaz 
BaHHaAMuH TloqmMockoBba. 

VispecrHaku cpequero KapOona, B3aTble u3 [loqoubeKoro Kapbepa, ABMAIC 
CH Cia6O YIWIOTHEHHbIMH C MOPHCTOCTHIO, COOTBETCTBYOIeli B cpeqHem 10—206 
Tloppr (puc. 1) B OCHOBHOM H30JIMPOBaHHble, AOBOJILHO KpyNHble, mpeobuaza 
mui pasmep ux 0,1—0,2 mm. V3pectuaxu IOxHO-OmOenckoro NOLHATHA, OT 
OpaHHble U3 Pa3sJIMYHbIX TOPH3OHTOB BepXHeTO HM CpeAHerO KapOona, HCKJIIOU 
TeJIbHO IJIOTHbIC, NOPbl C NOMOMWbIO MUKpocKoNa axe npu 160-KparHom yE 
JIMUCHHH 3/lecb He OOHapy2xKuBaloTcs (puc. 2). 

B crpykType M3BeCTHAKOB Takx%Ke HaGMOLalOTCA CYILECTBEHHBIC pasMUH 
[lonompekue WSBeCTHAKH SABIAIOTCA TylaBHbIM OOpasoM oOpraHoreHHo-1wiaM 
BbIMM, OCHOBHAA MaCCa KaJIbIlMTa B STUX MOpPOkax NedHTOMopdHaa (puc. 3 
MeaKOKpHcTasIMueCKHMH 3€pHaMH BBINOJHeHbI Mb cbayHucTHyecKHe ocTa 
KH WM OTYACTH HavOosee MIOTHBIC PasHOCTH JOJOMUTH3MPOBaHHIX W3BeCTH 
KOB H3 TOPH30HTa, H3BecTHOTO B IloyMockoBbe No HMeHEM MOfONbCKOrO Mp 
mopa. B noculefHem Ha (poHe MemHTOMOpHOrO KaJIbUUTAa B KOuMYeCTBe 0 20 
NPHCYTCTBYIOT SOHaPHbI€ KPHCTaJWJIHKM AomOMuTa (puc. 36) npaBusbHO pot 
OnuecKOli (POpMbI, pasmepom Yo 0,1 mM, B WeHTpe KOTOPIX uMeIOTCA crycTk 
MeMTOMOpPHOTO KasblluTa. CrpykTypa JOJOMNTHSHPOBaHHbIX U3BeCTHAKC 
nopdupoOsactuyeckas. 

Vispectuaku c lOxuoH OM6pI UMeIOT MO38aHUHY!O CTPYKTYPy, NO BesHUHI 
sepeH (0,08—0,25 mm) onM MOryT OBITS HasBaHbI CpeQHEK PHCTaIJIMYeCKH 
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Puce. | 


Puc. 3 


Puc. 1. M3pectHak u3 TlogonpcKoro Kapbepa (MeckoB- 
cKaxd oOOacTb) — nosompcKHH TOPH3OHT CpefHero Kap- 
6oHa. Xopowio BHAHbI Nopbl H @ayHHcTHYeCKHe OCTAaTKH 
(6e0e — nopp!). B Bae cBete; 20 K (6en0e — 
NOpb! 
Puc. 2. MpamoposufAHEI usBecTHAK c f!O2KHO-9MGeH- 
ckoro MNOAHATHA — NOMoMbCKHH $FOPH3OHT cpeHero 
KapOoHa (cKBaxKuHa Ne 3, uHTepBan 2408—2413 m). 
CrpyKTypa cpeHeKpHCTasHyeCcKaA, MOPbl OTCYTCTBYy- 
10T, PayHHCTHYECKHX OCTATKOB HeT. 70 X 
Puc. 3. a — Mspectuak u3 MoxqmMockoBba — MAYKOBCKHE 
TFOpH3OHT cpefqHero KapOoHa. CrpyKTypa meHTOMopd- 
Hav, BHAHbI OOHIbHbIC (bayHHCTHYeCKHe OCTAaTKH. 70 X. 
6 — JlonomuTusupoBaHHbl HsBecTHAK H3 TlogompcKoro 
Kapbepa — Of0bCKHH FTOPH3OHT cpeftHero KapOona. 
Crpyktypa nopdupo6mactruyeckaa. 70X 
Puc. 4. MpamMopoBuHgaubllii usBecTHaAK c lOxKHO-9M6eH- 
cKoro MOAHATHA — MAYKOBCKHH TOPH30HT cpesHero 
Kap6oHa (cKBaxkHHa Ne 3, HHTepBal 2293-2395 mM). 
MosawuHan cpeyHeKPpHCTaIMYeCcKaA CTPyKTypa Cc pe- 
JHKTaMH MesIHTOMOPpPHOK HW CKPbITOKPHCTaIuYecKOHK 
CTPYKTYPpbI H HCACHBIMH CyIeamMu cdayHbl. 70 X 
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pc. 2). Ha cone cpeqnekpucTamMyecKOH MacCbl MeCTaMH BbIeIAIOTCA pe- 
IMKTbI NeJIMTOMOPHON HM CKPbITOKPHCTaMYeCKOH CrpyKTypbI (puc. 4). Tlo- 
rennie MMeIOT pa3sMepbl 20 1—2 mm u cocTaBanioT Jo 20% noposb, Joxora 
Mlb B OTACJIbHBIX cuyyaax Bo 30—40%. 

B w3BecTHAKaX OOOMX paHOHOB MpucyTcTBy!oT (bayHHCTHYeCKHe OCTAaTKH. 
NOJOIbCKUX W3BeECTHAKAX — 9TO CKEJETbI KOPaJJIOB, pakOBHHb! (bopamuHn- 
ep, OOJIOMKH NaHUbIpeH MPMOKOKUX, pakKOBHHKH OCTpako u Ap. (puc. 3 a). 
ce OHH HMeIOT XOPOLIy!O COXpaHHOCTb MH JerkKO onpememaioTca. OcTaTKH 9TH 
eCbMa MH BeCbMa OOuWIbHbI. B sMGeHCKHX M3BeCTHAKaXx (puc. 4) OCTaTKH 2KHBBIX 
praHH3MOB IIpHCyTCTByIOT B HeCpaBHeHHO MeHbIUeM KOIMYecTBe. BesemcrBue 
JuJIbHOM TepeKpuctasM3annn (opMa HX OKa3aacb CHJIbHO HapYlleHHOH, 
j70 B SHAUMTEJIbHOH CTeMeHH 3aTPYHAeT, 4 UaCTO HM WelaeT HeBO3MOXKHBIM 
HCTaHOBJICHHe HX BHOBOH TpHvHafwexkHocTH. BosmMoxKHO, Y4TO KOJIH- 
tecTBo (payHHCTHYeCKHX OCTATKOB B M3BecTHAKAaX JOxmHOH OMObI NepBOHAaUaJIbHO 
fuii0 SHAYHTEALHO OOMbIIMM, HO BCeMCTBHe MHTeHCHBHOT nepek pucTau3a- 
han MOpOMbl OHH MepectasiH ObITb pa3JIMUMMbIMH. 

V3 conoctTaBiesuA MerporpapuyecKHx ocoOeHHOCTeHt KapOOHATHbIX TOJIIL 
a3BaHHbIX PaHOHOB HeTPYHO CeaTb 3akO¥UeHHe, UTO u3BecTHAKH Ilo_Mmo- 
KOBbA He lpeTeplesiH OOJIbLWWMX H3MeHeHHH Mocwe Toro, Kak Moposa Opiia ccop- 
wpoBaHa. CBHJeTeIbCTBOM STOMY CJIYKUT OTJMUHAA COXPaHHOCTb (bayHUCcTH- 
@CKMX OCTATKOB HM CTPyKTYpa CaMHX U3BecTHAKOB. K aTomy csekyeT AOOaBuTh, 
mTO WeuTOMOpctbHad CTPyKTypa WeMeHTUPyrolleh yacTH NOMOMbCKHX U3BeCTHA- 
KOB He sBsIneTCA pe3y/IbTaTOM XWMHYeCKOTO BbIBETPHBAHHA, MOCKOJIbKY 
i IPOTHBHOM CJIyyuae BbILeayHBaHHio Obi Obl NOABeEprHyTHI B NepByt!O OYepe db 
WaKOBHHKY HU [ipyrve dayHucTuyeckne octaTKH. B 93MOeHCKUX %Ke H3BeECTHAKAX 
MeeT M€CTO HHTCHCHBHAA MepeKPHCTaJIN3alluA MaTepHasia, HaJIMO CJeLbI 
I 
| 
} 


¥ 
i 


VHOPATOUCHHA MePBOHAYaIbHO CJYUaHHOH OPHeHTHPOBKH 4YaCTH, YyMvoT- 
eHHe H YMeHbIUNeHHe OObeMa, CHJIbHaA JesOpMupOBaHHOCTb (ayHbl U T. M1. 
Bce 93To CBHJeTEJIbCTBYeT O CBOeCOCOpa3HOH, XOTA H He B MOJIHOH Mepe Mmpo- 
HBMBILCHCA, Me€TAMOP*HSaLNH KaMCHHOYTOJIbHBIX OTJIOXKeHHH paloHa FTOx«KHO- 
PuGexcKoro nowHaTua. BelyuiuM dakTOpOM B CYLIeCTBeHHOM NpecOpas0BaHuH 
PTUX MOPO cilelyeT CUMTATb MOBbIWEHHOe JaBseHHe. MMeHHO OHO MOTJIO IpH- 
BeCTH K NOMOOHOH MepeKPHCTaNH3SaWHH HU YNVJIOTHEHHIO ONHCaHHbIX MopoL. 
| Takum o6pa30M, cpaBHeHHve M3BECTHAKOB BepXHero H cpefHero KapOona 
(loqmockopba vu JOxwKHOH OMObI NOKa3aJIO CYWIECTBeEHHOe pasJIMUNe B OTHOLWCHHU 
Mx mMeTporpaduyeckoh xapakTepucTukuH. BeposTrHo u ycJlOBHA UX OOpasoBa- 
HUA, a B OCOOeHHOCTH Nocsesyloulan MasleoTeKTOHMYeCKaA OOCTaHOBKa TOrO 
pyroro palouHoB OblJIM CYyULeCTBeHHO pa3/IM4HbIMH. OTvloxKeHHa KapOoHa 
TloqMocKOBbA ABJIAIOTCA THMMYHLIMH MWiaTPOPpMeHHbIMH OcaKaMH. CHHXPOH- 
iHbIe 2Ke UM OOpasoBaHHA TOxKHO-OMOeHCKOTO NOAHATHA HOCAT MHbIC YEPTHI. 
[lepeuncuieHHble BbIIlIe neTporpaduyeckwe OcOOeHHOCTH, Hapsyy Cc TeM (~pakKToM, 
TO B pa3pe3e IOxKHO-OMOeHCKOrO KapOoHa, HM OCOOeHHO efO HHXKHETO OTJeMA, 
MOABIAIOTCA MOLLHbIe (MO H€CKOJIBKHX COT METPOB) NauKH TeppHTeHHbIX oOcay- 
KOB C TasibKaMH MeTaMopduyecKHX NMOpof, C yYeTOM JOBOAOB, MPHBeMeCHHbIX 
_II. Kagaxoppimm wu B. B. 3Hameuckum (7), He NO3BOIAIOT CUMTATh UX THNMYHO 
MaTpOpMeHHbIMH. ITO — OOpaso0BaHHA, MepeXxOAHble OT MaTPOPMeHHEIX K Teo- 
CHHKJIMHAJIbHbIM, OOpas0BaHHA KpaeBblx Mpornoos. 

CnemopatTebHO, H camo JOxKHO-OMOeHCKOe MOAHATHE HeJIb3A CUHTATb TH- 
MUHO TatpOpMeHHBIM, TaK KaK OOpas0BaHHe ero Oosee TeCHO ObIJIO CBA3aHO 
O CKaqyaTOCTb1O B HaXOJAllleHcA MO-coceACTBY 30He MorpeOeHHbIxX TepluHuHL, 
4eM C TIpolleccaMH, pa3BHBaBIIHMHCA B TO BpeMs BO BHYTPeHHUX yacTAx Pyc- 
ckoli nulattopmpr. [lostomy mpaBHJibHee ero pacCMaTPuBaTb Kak CBOeOOpasHblit 
TEKTOHHUCCKHH SICMeHT, pacMosaraioulnica B Mpefewax Kpaesporo mporuda. 

Tako BbIBOJ, MOXKHO CiesaTb MO TEM eCJMHHUHBIM CKaBaxKHHaM, KOTOpbIe 
B HACTOSILee BPCMA BCKPbIIM OTOKeHHA KapOoHna. C yBeMYeHHeM YuCIa T10- 
CeHUX, BEPOATHO, yacTCA yCTaHOBHTb, K KaKOMY HMC€HHO OopTy kpaesBoro 
Mporn6a taroteer lOxHO-OMOeHCKOe NOAHATHe — TIaTpOpMeHHOMY HIM Teo- 
CHHKJIMHaJIbHOMY . 
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Eure OJMH BaxKHbIM NpakTHueCKHH BbIBO] MOXKHO CieaTb H3 OMMCAHHbIX Bb 
merporpapuyeckux oOcoGeHHOCTeli KaMeCHHOYTOJbHbIX OTMOKeHHH TOxKHO~ 
OeHcKoH 30HbI. IlockombKy KapOoHaTHble TOJIMM NOceqHeH OKa3bIBalO 
HCKJIOYMTeCIbHO CHJIbHO YIVJIOTHCHHbIMH HM IIl€peKPHCTaJJIM3OBaHHbIMH, MO 
CTOCTb UX, a CJICMOBATEJIbHO, H KOJWICKTOPCKHe CBOMCTBAa, BPA JIM MOryT OF 
OarOnpHATHBIMH JIA OOHApyXXeHHA B HUX MPOMBILIVICHHbIX 3aexKen Hep 
Bo3MOxKHO, 3/eCb NIpHAeTCA HMeTb eJIO C TAKMMH Ke YCJIOBHAMH, KAKHEe HME 
mecto B AxTioOuHckom II puypaube, re mp HasMuNH BCeX Apyrux Oarom 
ATHBIX (PAKTOPOB YIWIOTHCHHOCTb K@MCHHOYIOJIbHbIX H APTHHCKO-CaKMaPpCk 
NOpOL ABJIACTCA HACTOJIbKO BbICOKOH, YTO BCe YCHJIHA NOJIYYHTb U3 HAX IPOMb 
JICHHY10 He(pTb OKa3bIBaIOTCA NOKa Oe3pe3yJIbTATHBIMH. OueBHHO, pH MOWCKO 
pasBeqOuHbIx padoTax B }OxKHO-OMOeHCKOH 30HE OCHOBHOe BHMMaHHe cule 
oOpallaTb He Ha KapOoHaTHBIe, a Ha TeppHreHHble TOJIMH Kap6oua. 


MockosBcKHi HedTAHOM HMHCTHTYT Ilocrynus10 
um. HY. M. Ty6xuua 27 Il 195% 


UMTHPOBAHHAA JIMTEPATYPA 
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: 


970 


Honsayne Akagemuu nayrk CCCP 
1957. Tom 115, Ne 5 


[rEOJIOPHA 


A. HW. BEPTE 


O JIAMAHAPHTOBBIX WH HAJJIAMMHAPHTOBBIX CJIOAX 
HM)KHErO KEMBPHA B 3CTOHCKOM CCP 


(Tpedcmaeaeno axademuxom JI. B. Haauekunoim 28 XII 1956) 


Hexotoppimu reovioramu (°,”), 3aHMMaBIUHMUCHA B NoculeqHee BpeMA UCCVIeEIO- 
aHvem laseosoa IIpuOaTuku, OTpHlaeTca HasIMuNe JIAMMHAPHTOBbIX H Hal- 
AMMHAPHTOBIX CJIOCB B HHXKHEM KeMOpHH OcTCCP. 

| OTH YTBepxXKeHHA HE COOTBETCTBYIOT JCHCTBUTebHOCTH MO CJIeYIOLuM 
(aHHbIM H COOOpaxKeHHaAM. 

 Vimepuiuecs eure k 1940 r. marepnaet nosposusu B. II. Acarkuny (1) mpuit- 
‘Mi K BbIBOAY O CYyllecTBOBaHHH B OcTCCP cBHTbI JIMMHHAPHTOBbIX TIMH, He 
Meroulel, MpaBda, MO erO MHEHHIO, CTOJIb WIMpOKOTO pacipocrpaHeHuA UH ycTa- 
{OBJICHHOTO MOO*KeHHA, Kak B JleHuHrpagcKkol oOmactu. B. Il. AcarKuu nu- 
ueT, YTO 10 ycTHOMy coo6ujeHHIo A. Onuka JIAMMHAPUTOBbIe TIMHbI BCTPedeHbI 
)VPOBbIMH CKBa2KHHaMH B HEKOTOPHIX pa3spe3aX KeMOPHHCKHX PIHH B QcTCCP, 
10 B pa3pe3ax OypOBbIX CKBaxKHH B palione TammuHa—Ilanqucku OHU OTCYT- 
LTBYIOT. 

Oyuaxo eme B 1939 r. IJ. Kente (4) ormeruu, uro HeKOTOpbIe CKBaXKHHbI 
37. TamuuHe B MecuaHou Towle HHKe CHHUX riHH c Platysolenites antiquis- 


oujHocTbio 1—3 M, B KOTOPOM Takxe OpblIM Halienbi Platysolenites antiquis- 
simus; BOMpoc O cTpaTurpapuyecKOM MOJIORKeHHH €€ OH OCTABHJI OTKPbITHIM. 
Ilomyyenupie nocie Besuxkoh OreyecTBeHHOH BOMHbI JaHHble pa3sBeAOUHbIX 
OypoOBbIX CKBa%KHH Ha BOJy* MOSBOJIAIOT Telepb y2Ke Oosee yBepeHHO yT- 
Bep2KaTb O CYULECTBOBAaHHH JIAMHHAPHTOBbIX MH Ha/JIAMHHAPHTOBbIX CJIO€B 
pB OcrCCP, B Tom yucue HB paspe3ax r. TammuHa. B foka3aTesbcTBO MpHBe- 
MeM paspe3bl HH2KHEKeMOpPHHCKHX OTIOKeHHH, HaYMHaA C TOJIUM CHHHX TVIHH 
MO KpucTaIMYecKOrO (byHaMeHTa M0 OypoOBbIM CKBaxKHHaM, PaclOO*KeHEbIM 
ot JlenuurpaycKou o6macTu Zo Bastruckoro mops B OcTCCP (puc. | u 2). 

Ha MpHBeqeHHbIX pa3pe3aX BbIABJIACTCH PHTMHYCCKOe CTPOeHHE OTJOMKEeHHH 
HWKHeErO KeMOpuA H MpOsBHxKeHHe STHX PHTMOB OT JleHHHTpaycKOH OOwJacTu 
B ScrCCCP. Uncno purmop focTruraer Tpex. PuHTMbl HayHHalOTCA CHH3y 
TpyOOOOJIOMOUHBIMH MH 3aKaHYHBaIOTCA BBEPXY MEJIKOOOJIOMOYHBIMU MopoyamMu 
TIMHaMh). ' 

B ocnopaHun HuxkHero puTMa A,a -+ A,b 3auleraioT apko3bl, Mepexoyamue 
B rpaBeucTble H rpyOosepHHcTble NecuaHHKM KPaCHbIX TOHOB, CMeHAIOUIMECA 
BBEPXY MeJIKOSCPHHCTLIMH 2KeJITOBATO-OeNIbIMH UM CBETJIO-CepbIMH KBaplleBo- 
NOMeBOWINATOBLIMH MecuaHHKkamu. IlocueqHue NyTeM YepeoBaHHA Cc TvIMHaMH 
Ne€peXOMAT B JIMJIOBO-KpacHble, 3€/1eCHOBAaTbIe H CHHEBATO-Cepble FJIMHbI, Ha KOTO- 
PIX M€CTaMH 3aJleraioT 3e/1eHOBAaTO-%KevITHle CaHIbI. [lecuanHKu KOCOCJONCTHIE 
M MasleOHTOJIOrMueCKH HeMbIe; B IvIMHaX OTMC¥CHbI XOJbI YepBel. YkKa3aHHbIe 
[IMHbI MOYYMIH Ha3BaHve JIsMMHapnTOBbIx (°°), OmarofqapaA MpucyTCTBHIO 


* Tp OypeHHH CKBaxKHH Ha BO B Oo/IbUIMHCTBe Cy4aeB THLATebHO PHKCHPYIOTCH PMH, 
ABNAIONLHECA BOZOYNopaMu M NoOMexKallue, KaK CnaOble Nopofsbl, oOcaqKe TpyOamu. Ilostomy 
ITH JLAHHbIe MOXKHO CUHTATb JOCTATOUHO AOCTOBEPHBIMH. 
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Cpequnit parm (A,b! + A,b2) yauanaercs 
pyHO3epHHCTEIMH, KpacHoBaTo-O6yPpbIMH, KO- 
}PUTHEBIMH, a MecTaMH HM MeJIKO3ePHUCTbIMH 
PebIMH H CepbIMM KBapeBbIMH HeCUaHHKaMu, 
3aKaHUMBaeTCA KOPHYHEBLIMH H CepOBaTo- 
faHUMM TinHamu. Wuorga stor puTM mpel- 
RTABJICH YepeOBaHveM aseBPOAHTOB C TIpo- 

JOAMH I'IMH, a HHOra HM BOBCe OTCYT- 


j 
p 


Bepxunii putm (A,bt + A,b?) Haumnaetca 
3 OOJIBINHHCTBe CyIyyaeB 8eeHOBATO-CepbIMH 
@JIKOSCPHHCTbBIMH, a MeCTaMH CepbIMH KpyII- 
HOSCPHHCTbIMH KaplleBbIMH MecuaHHKaMH, 
I€PCXOAANLHMH B M@JIKO3ePHHCThIe MecuaHH- 
» WepemyroumMecna Cc 3eJIeHOBATO-CcepbIMH 
TIMHAMH, MeCTaMH C MpOCcJOHKaMH UepHbIX 
ClaHeB. SakKaHyMBaeTCA OH MOLLHOM MauKolt 
)IMJIOBaTO-K PaCHbIX, 3CJICHOBATO-CepbIX H CHHe- 
(BaTO-cepbix TIHH. Cpequ TOM rIHH, B OCO- 
OCHHOCTH B CeBepHOH yacTH MOGepexbaA DuH- 
°KOrO 3aJIMBa, HaOJORaloTcA Mpocwou mecua- 
HMKa, BKJIOUCHHA NM pHTa HW KpUcTasbI runca. 
OTH TyiMHbI B reolorHuecKoli mMHTepaType 
(@,°) nomy4Hiu Ha3BaHve CHHUX PIMH, a MOL- 
cTHJalollWe UX NMeCYaHHKH YaCTO HasbIBalOTCA 
HaJJIAMHHapHTOBbIMH CJIOAMH. S3oHa_ Mepe- 
CavBaHHA TuIMH C MecuaHHKaMH OcOOeHHO 
Oorata Platysolenites antiquissimus (*). 

_ B Tose cuHux riuH, Kpome Platysoleni- 
fes antiquissimus Eichw., no jaHHbIM 
A. Onux (14), Bcrpeuatotca Pleurotomaria(?), 
Kunda Opik, Hyoiites Mickwitzi Opik, Lin- 
quaella, Volborthella tenuis Opik wu ap. u 
YNOMAHYTbIe BbIuIe Laminarites antiquissi- 
mus MW IMWIeHKH calpones. 

Huwxkuuli puTM B CeBepHo yactH IcrCCP 
XapaKTepH3YeTCA CPaBHHTeJIbHO MOLHOH May- 
KOH TecuaHHkoB (0 60 M) H MeHee MOLLHOH 
HaukoHw rauH (ot 10 go 30 Mo). Bepxuni 


is 


PHTM XapakTepH3yeTCA MeHee MOMHOH May-— 


KOH rauu (ot 5 go 40 m). Cpequni putm 
XapakTepu3yeTcA HeOOJIbLIMMH MOUIHOCTAMH 
Mauku MecuaHHKos OT 5 Jo 10 M uf Mauka Ine 
or 4 m0 8 m. Mecramu necuaHHKH HU IVIMHBI 
cpemHero PHTMa B pa3pe3se HWKHerO KeMO- 
DHA He BbIJeJIAIOTCA. 

MoujHocTb ayeK MeCuYaHHKOB H TIMH yBe- 
MMYUBaeTCA Cc 3allafa Ha BocToK. B Tom xe 
HalpaBJiIeHHH pesue AudppepeHiupylworcaA B 
Daspe3e HMXKHeKeEMOPHHCKHX OTJIOXKeHHH JA- 
MH HapUTOBble M CHHUe Pinu. B cepepo-sanay- 
1OH KpaeBokH 30He cKOHa BasTulickoro Kpu- 
TAaJIIMYeCKOrO WHTa, MpPpHMepHO C_ LUMPOTbI 


if 
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ee ees onoG ee Laminarites antiquissimus Eichw., oxa3apuimxcs, m0 
sanHbIM 5. II. Acarkuna (1), naenkamu canponens. 


oHCcKOoH CCP. 36 — Busu- 
31 —Kyuna, 11 — Caxy, 
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paspesbl HWKHEKEMOPHCKHX OTTOMKeHHIT B Ocr 


, 34—Tlypy, 4—Tolina «Marna», 32 — Toiina, 6 — Paxsepe, 
15 —Tlascxiona, 14— Kaxyma 
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Puc. 2. Mepuquonanbuple reosiormyueckHe 
35 — Cunnamsas 


KOHHa, 
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[amma WU CeBepHee ee, JIAMHHAPHTOBbIe H Ha VJIAMMHAPHTOBHIe COM HAYHHAIOT 
sbIKJIMHUBaTbCH, WH B paspesaxX HMYKHEKeMOPHHCKUX oOTNOKeHuH B Kyuga, 
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Basua-Mbiecyy u Ap. HaOmofaerca JIMUb YacTOe YepefOBaHHe HEOOMbLIOH MC 
HOCTH CJIO€B MeCUaHHKOB HM TVIMH, OTHECe€HHEe KOTOPbIX K TEM JIM APyIuM CT 
TurpapHyeckuM CJIOAM 3aTpyAHuTebHO. MectamMu xe BbiMalaioT u3 pasp 
HWKHEFO KEMOPHA WauKU JINMHHAPHTOBbIX TIMH, KaK, HaMpHMep, B HeKOTOP 
paspesax CKBaxKHH ©. TasuiHa, B OOLLEM %Ke OHH 3feCb elle HMEIOTCA. 

Jia paspewienua Bompoca oO MpHyHHax KOMeOaHui YNCMa pHTMOB oT | 
3, OOpaTHMca K paccCMOTpeHHIo paspesa HHXKHEKEMOPHHCKUX OTJOXKEeHHH B ‘ 
mectax ScrCCP u morpaHHUHbIx Cc Helo OG/acTeH, re KPUCTaIMUeCKHH Gy 
JlaMeHT 3aBeOMO IpHnogzHAT. B JloKkuo (Ha rpanune IIcKopcKol 061 Hu IcTCC 
B paspe3se HuxKHerO KeMOpHA HaOwOaloTCA KaK JIAMMHAPHTOBbIe, TAK 
HaJIAMMHAapHTOBble CJIOH, a Tak?Ke CHHHe TJIMHbI. 

B Mopinncre, re KpucTasMueckHh (byHaMeHT 3auleraeT Bcero Ha T1yOr 
295 M OT MOBepXHOCTH 3eMJIH, KEMOPHUCKHe OTJIOMKCHHA OTCYTCTBYIOT. 

Ha cepepHoM ckoHe XaaHbsA-JIOKHOBCKOrO MOJHATHA KPHCTaJINYeCKC 
(byHmtameuta (Bpipy) HaOmogaetca 3 puTMa. 

Ha mecrax oybeMa KpucTaJIMuecKOrO (pyHaMeHTa HaOwOaeTCA CHJIbE 
coKpallleHHe MayeK MeCYaHHKOB HM TVIMH OTJeJIbHbIX PHTMOB H MOABJIEHHE B 1} 
CuaHbIX MauKaX TJIMH, a B IJIMHMCTbIX Maykax — aJI€BPOJIHTOB. 

B BotxmackoH cCKBaxKHHe, IPHHHMax BO BHHMaHHe, YTO OHA TIpoOype 
B OOJIACTH MOBbILIeHHOTO MOJIOKeHHA KPUCTaMMYeCcKOrO CPyHaMeHTa, MOX 
Ppa3JIMUHTb Kak JIAMMHAPHTOBBbIe, TaK H HajJIAMHMHAPHTOBBIe CJIOH. 

TakuM 06pa30M, KOJIHYeCTBO PHTMOB HM MOWIHOCTb HX OTJIEJIbHbIX NavekK 
HHXKHEM KeMOPHH OOBACHAeTCA MOOWJIbHOCTbIO MH MOJIOKeHHEM KPHCTAVIH" 
ckoro (byHiamMeuta B IIpuHOaTHKe BO BpeMA OCaqKOHAaKOMeHHA. OTH PHTM 
mo coo6mueHuio JI. B. Tlaacukusu, mpocsiexuBaloTcA Ha OOWIMpHOH Mora 
Pycckou# naatbopmp: (Mocksa, Opuia, Hepenb, Jlokuo, Tlnapunac u Burp’ 
IIPH¥eM HHKHHH HW CpeAHHH OTHOCATCA K BaJIaHCKOMY, a BepXHHH pHTM — K 6¢ 
THlickomMy kommuexcy B. C. Coxonosa (2°). 

KpacHasd OKpacKa HW KOCaA CJIOHMCTOCTh HH30B NeCuaHHKOB HHXKHETO PHT 
H 3auleraHue HX Ha KPHCTaJJIMYeCKOM (yHaMeHTe aloT NOBON CUHTAaTb, Y 
OHH MpecTaBsAloT COOOH KOHTHHEHTaJIbHbIe OOpa3s0BaHHA, Ha 4TO, BMpoUeE 
eme B 1940 r. oO6patua BHHMaHHe B. II. Acatkun (1). Cyaa mo auronorut 
CKOH XapaKTepHCTHKe, BePpXHAA YaCTb HH30B MecuaHHKOB UH MepeKpbiBaiolll 
UX TVIHMHbI ABJIAIOTCA MOPCKHMH OOpa30BaHHaAMH. Ha 3TO ykKa3bIBalOT COJeE 
2KaHve B MeCuaHHKaX TvlayKOHHTa H HaJleraHve Ha IIMHbI TVIMHWCTbIX Cua 

OtcyTcTBHe B IvIHHaX Ile@peKPbIBaIOWHX TaK Ha3bIBaeMble TOBCKHe Mect 
HAKH OCTaTKOB BOoJOpocuieH Laminarites antiquissimus uv camponesMTOBbIXx MJ 
HOK He ABJIACTCA MOKASATEJIbCTBOM OTCYTCTBUA JISMHHAPHTOBBIX FIMH KaK OM} 
JeNeHHOH cTpaTHrpadnyeckoH eAHHHUbI. OTH OCTaTKH BOOpocwel uM eH 
MOryT B HHX IIPHCYTCTBOBaTb WJM OTCYTCTBOBaTb, WIH Ke BCTPeyaTbcs, K 
cooéulaeT A Omnk (14), B Gosee BbICOKHX ropusoHTax. Hannune u cTpatTury 
(pHuecKOe MOIO%KeHHe JIAMHHAPHTOBIX HW HaJWIAMMHAPHTOBBIX CO0eB B IcTCC 
MOsTOMY Oosee yOeUTeIbHO (Cc yUeTOM (PpallHaJIbHOTO H3MeHEHHA) TOKa3biBael 
MeTOJOM IIpOCcJIe2KHBAHHA H COMOCTABJICHHA AHAJIOPMYHDIX JIMTOJIOPHYCCKHX TOIL 


“~  -Wnerutyr reosornn Tocrynuso 
Akayemuw HayK OcrCCP 18 XII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1B. Il. Acarkuu, Teonornueckas xapta CCCP, macmta6 1 : 1 000 000, O6nacuute. 
Had 3anucKa K wHcTam 0—34 oct. no., O—35. 7 A. H. Teticaep, Hone zanupe 
cTpaTurpaduy WM TEKTOHHKe HMKHETOMaseo30n CeBepo-sanaquol uactu Pycckoit natdopmut, | 
1956. 3H. JI. Dunaxtropcekuad, J.C. Apxanureapekaa, JIAH, 88, N 
(1953). 4P.Kents, Eesti Loodus, Ne 4/5 (1939). 5B. A. Kotayre 
5. Bb. Mutrapu, CrpyKtypHo-TrexTouwyeckue OCO6eHHOCTH ceBepHoli YacTH II[pnoantr 
Bripezenax mucta 0—85, 1955. 6 P. Lannus, Eesti Loodus, M 2/3 (1939). Ava 
ha, Eesti maavarad, Tartu, 1946. 8 Fr. Schmidt, Mém. Acad. Sci. St. Petersb., 18 
® Fr. Schmidt, Mém. Acad. Sci. St. Petersb:, 1888; 2° 5. GC GConxouwo B, - Ca 
Turpaduuyeckad CXeMa HH>KHE-MasICO30lCKUX (JOJCBOHCKHX) OTMOKeHHH ceBepo-3anaya Pycci 
natpopmpl, M., 1953. 14 A. Opik, Studien tiber das estnische Unterkambrium (Es 
nium), Ne 15, Tartu, 1929. 
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Jorsagn Akanemun Hayk CCCP 
1957. Tom 115, Ne 5 


PEOJOFH A 
\. A. BATAJIb 


ABA THIIA CBA3EM KAPBOHATHbIX KOMMOHEHTOB 
B KOHKPEWMAX PYCCKOH MJIAT®OPMbi 


(I]pedcmaeaeno axademuxom H. M. Cmpaxoeoim 13 III 1957) 


_Usyyeno gpa Tuma kapOonaTHbIxX WMareHeTM4ecKMX KOHKpelMit Pyccxoit 
alaTpOpMbI, COReprxallUxX yrueKucsoe xeneso: I. KonkpeluH mMopcKux Tep- 
ATEHHBIX OTJIOXAEHHH HWKHErO Mesia Cpeguero IlopomxKba (Capatos, Kammnup, 
ibAHOBCK); I]. KonkpellHH KOHTHHEHTA@JIbHO-O3ePHbIX TePPHIeHHBIX OTVIO- 
eHult Kuposckoi o6nactu (OmyTHHHCKHH pation, pyqHuk Crapas TonosunKa) 
MpHOKCKOrO pyHoro pationa (kK wry oT r. Mypoma, Bpikcuuckuli pation 
»p. Mormoc). BospacT 9THX HEMBIX OTJIOKeHH He YCTaHOBJIeH; 3asleraloT OHH 


JO 2K € HH H BeCbMa pa3HOOOpa3eH, H OHH MOTYT ObITb pa3feueHbI Ha TPH Ppynni 
ra. 1). 


TearOrh yc 


| XumvyueckHi aHaJIM3 HHXKHEMeOBbIX KOHKPewHH CpegHero IlopomxKba (B mpoleHtax) 


2 5 So = x B nepecuete Ha Zxapo 
fuuko-muHepaso-| 3 gS @ Calc 5 = 
fa oe le) oO e) ro) 3) 
©) Bae i) Bo a & | Q | CaCO, | FeCO, | MgCO,| Mnco, 
Z) sts) -S a ie ae Sa We 
-| 4 ]46,51| 74,72] 1,68} 2,44] 0,86] 0,62) 1,04] 93,58] 2,41] 3,18] 1,13 
NUTOBAA 2 |19'38|68.14| 0,74|0,57| 0,44] 0,43) 1,26/97,58| 1,06) 0,77] 0,59 
Mewannas an-| 3 | 9,47|33,09| 41,36 | 6,47| 2,95] 0,18] 0,40] 39,75 | 49,32] 7,74] 3,52 
eputo-cupe- | 4 | 18,50}55,03] 12,30] 2,93] 1,91) 0,65) 1,16) 76,25] 17,04) 4,06) 2,65 
PUT O-K aJIb IIH- 
OBan 
Keputo-cune- | 5 | 24,16] 6,53|51,15| 9,60] 5,72| 0,99] 1,76} 8,95| 70,07) 13,15] 7,83 
: 16 1 49°36) 7/16 | 54/26 | 9’87] 2'29|0'5010/911 9,73] 73.74] 13,42| 3.41 


IpPHTOBaA 


Tlocne mepecuera KapGOHaTHbIX KOMNOHEHTOB KOHKpelwMi STHX rpynm Ha 
yMMy KapOonaTos, MpuHuMaemyto 3a 100, Obl MOCTpOeHbI rpadbuku UX COOT- 


DIeHHA. 
Puc. 1 moKxagpipaer, uto CaCO, u FeCO3;, Kak OCHOBHBI€ KOMMOHEHTHI, 


araiollve KOHKPelMH, HaxXOWATCA B OOPaTHbIX COOTHOMMICHHAX (a). B Taxux 
€, OOpaTHbIX, COOTHOMeHHAX HAaXOMATCA MgCO,; u CaCQg, T. e. ¥eM Oovlbe 
[HOro, TeM MeHbUe Apyroro (6). HampoTuB, COOTHOINeHHA MgCO, u FeCO, 
DAMbIe — uem Gombe FeCO,, Tem Sombie u MgCOs (6). : 

I]. Xumuko-munepasormuecku coctaB KOHKPeCWHH KOHTHH CH 
aNbHO-OSePHBIX OTAOKEHHH Meee pasHooopaseH — BCe OHH 
HOCATCA K Tpynte cuyepHToBbIx (TAO. 2). 
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XWMMUeCKHe aHaH3bl KOHTHHCHTAJIBHbIX CHACPHTOBbIX KOHKpellui B (NpomenTax) 


Muue- 


_| Ne | pasty. 
Woo rs aHa-| Hepa- |CaCO,} FeCO, | MgCO,| MnCO,| MgO FeO 
ACHHE » | u3al CTBOD. CaCO, 
ocTaToK 


B nepecuete Ha Uxape if 


FeCO, | MgCO,| M 


Crapaa 
Tloso- "| 4 716,46) 2,96) 70,59} 2,64} 2,44) 0,03) 0,05) 3,78) 90,42) 3:37am 
BHHKa 2 | 20/581 2,781) 67,66) 1527) 1599 05 59i 4 OCI NST, 91 S15) et 720 ee 

3 


Mortmoc 6,67|0,73|84,56| 0,73| 3,05} — | — | 0,82]94,94] 0,82] 3, 


Ilocne mepecueta KapOOHaTHBIX KOMIOHEHTOB, 9THX .KOHKpellMii Ha cynp 
KapOOHaTOB Tak2Ke OblJIM MOCTpOeHbI rpaukKH HX COOTHOWeHHH (puc. 2). f 


%FeC0, 
60 


. % Cal, 


40) PLS GOO STI IIT SRA. 


Pue. 1 


P Kak H B NepBoM calyyae, coorHomenna CaCO; u FeCO, oxa3piparoTcs 3yee 
oOpaTHbimu (a). CootHomenus xe MgCO, uCaCOs, B IPOTHBOMOJIOXKHOCTb MC. 
CKOMY THITY, OKa3aIMCb MpsMbIMH (6), a MgCO; u FeCO, — o6parupimu (6). | 

Takum o0pa30M, KOHKpeluH MOPCKHX OTJIOXKeHHH HHKHELO Mela CpenHe}i 
Tlopomkba uM KOHKpeHu KOHTHHEHTAJIbHO-O3€PHbIX OTOMKeHHH HeoNperencs 


H, BCPpOATHO, BXOJUT B COCTAB 2KeJIe3HCTHIX MHHEpaJIOB H3 rpyMbl OpeliHepu ' 
scare Mana 4 pu). 18 KOHKPeWHAX KOHTHHEHTAJIbHOTO THIMAa MarHuli cBa3| 
C KapOOHATOM KaJIbIHa, T. e. c MYUHepaJlaMu U3 Tpylbl JOJIOMHUTAa, aHKepHT t 
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[lo-Buyumomy, NOcJIesHee CTOHT B CBA3H C Pa3MbIBOM H CHOCOM B KOTJIOBHHbI 
JIOMHTHOrO MaTepnvasla MOACTHJatOWlNxX MOPOy. B Wpomecce WWareHe3a STOT 


\ 
~ 


Nx % fell, 
GIR 10 Gl ee 


XS 


Pue. 2 


aTepvasl Obl NepepacnpexeseH WM acCHMHJIMpOBaH KOHKPelWxAMM CHyepuTa, 
KOTOPbIe H BOLI] B KAYeCTBe H3OMOPPHOH NOAMeCH B MePBHYHbIX COOTHOLIE- 
MAX, OTBeEYAIOWIUX JOJIOMUTY. 


TeonoruueckHii HHCTHTYT Tloctynuso 
Akayemuu Hayk CCCP 11 III 1957 


3axas 1750 977 


Jioxnayn Akagemuu unayk CCCP 
4957. Tom 115, Ne 5 


WM. A. BOATOBHY 


K BOMPOCY O BO3PACTE MAUIMACKHX WH GABbIOCKHX CJIOEB 
FOrO-BOCTOYUHOLO NPHTHMAHbS 


(IIpedcmaeaexo axademuxom JI. B. Haauexuneim 1 IIT 1957) 


B 1951 uw 1953 rr. MeroqoM CNOpOBO-IIbIJIbIeEBOrO aHaJIH3a MPOH3BOAMIC 
M3y4eHHe KepHa Je€BOHCKHX OTJIOKeHHH H3 Pa3JIMYHbIX CKBaXKHH BOCTOUHE 
ckjioHa IOxHoro Tumana. 

Ilo cyuzecTBy!OuluM MpekcTaBseHHAM, JeBOHCKHe OTOKeHHA Ha TOKE 
TumaHe HaunHal0TCa UHObIOCKHMH CJIOAMH BEPXHEXKHBETCKOLO NOAbapyca cpt 
Hero JeBoHa, BKJOUaIouLuMU TacTb III, I] u Ila. Bae mexatT nawuicK 
CJIOH HM%KHe*panckoro MOAbApyca BepXHero eBOHA, COfepxalne Mac 
In, 16 ula, 3arem kbIHOBCKHMe HM CapraeBCKHe CJIOH TOTO %Ke no“bapyca. Ky 
Me TOFO, B COCTaBe J@BOHCKHX OTJIOXKeHHH BbIJeIeCHbI cCpesHeppaHcKue, Bep 
HepaHckve HW (baMeHCKHe OTJIOMKeHHA, KOTOPBIX MbI 3€Cb KaCcaTbcA 
6ynem. B un6b10cKHX VM MWaliHHCKHX CJIOAX ObIJIM BbIABJICHbI KOMIVI€KCHI CHOP, F 
TOpble NO BOSPacTY OKa3aJIHCb OTJIMUHbIMH OT BO3pacTa, MPHHATOTO WIA 3T 
OTJIOXKeHHH MO YHHPHUHPOBaHHOH Cxeme. 

[lammuckne oTuoxeHHA TuMaHa aHaJIM3HpOBaJINCb B OCHOBHOM B HH2KH 
yacTH, BMellalolleH MpoOyKTHBHBIK ntact Is. 

Kommiekc Cop HWKHeH YaCTH MalllHHCKHX CJIO€B COCTOHT HCKJIFOYHTEJIb: 
ux cnop rpyunpt Triletes R., tana Pterydophita u Bryophyta, cpeau korope 
MmpeoGanaioulee 3HAYCHHE HMEIOT KPYIHbIe CNOPbI C MIeH¥YaTbIM MepHcnopue’ 
noyrpynnst Tegmenozonotriletes Naum. Cnoppt mpocroli cTpykTypbl — Tak> 
KpylHOrO pa3Mepa H MpecTaBJIeHbl TvlaBHbIM OOpa3s0M noyrpynnamu Lei 
triletes Naum. u Retusotriletes Naum. 

B kommluiekce mpeo6saqaoT cieqyroulM“e Buybr cnop: Leiotriletes atar: 
Naum., Hymenozonotriletes rugosiusculus Naum, Hym. polyacanthus Naurr 
Hym. proteus Naum., Stenozonotriletes stenoloncus Naum. | 

OTOT KOMIWIeKc cop BHepBble 6b O6HapyxeH C. H. Haymosoii na Tumal 
B MIM2K€MCKHX CJIOAX, ABJIAIOUIMXCA aHaOraMH HapOBCKHX c10eB B Ilentpan 
HOM JCBOHCKOM MOJIe H OTHOCHMBIX K HW2KHEXKUBETCKOMY HOMbBAPycy. ITO o6cTo 
TCJIbCTBO MO3BOJIHJIO HAM HH?KHIOIO YaCTb MalliMcKHX cl0eB THMaHa, a BMeC 
C TEM HM HHM>KHIOIO YacTb MiacTta IB OTHOCHTh K HWKHEKHBETCKOMY MOAbapyc 
cpeqHero eBOHa, a He K HHKHEePPaHCKOMY, KaK 3TO ObIMO MPHHATO. 

B pplilemexkalllHX OTIOXKeHHAX NallHicKux cloeB TumMana, 43 cpequel 4ac? 
mlacta IB, KOMMIeKC CHOP, Tak 2K KaK H B MIpebILYULeM Cyuae, COCTOHT HCKJII 
YHTEJIbHO M3 cop rpynnp! Triletes R., Ho B OTJIM4Me OT OMMCAHHOLO BBIILe B KO! 
IJI€KCe IIPHCYTCTBYIOT CIOPbI, XAPAKTEPHbIeH AVIA HHMKHE-H JA BEPXHEXKUBETCKI 
oTIoOxKeHHH. B kommulekce mpeobs1agatoT: Lophotriletes rugosus Naum., Archaec 
zonotriletes pustulatus Naum., Hymenozonotriletes polymorphus Naum 
Stenozonotriletes stenoloncus Naum., Retusotriletes devonicus Naum. 97 
KOMIWI€KC MO3BOJIMJI HaM CYHTATh HCCIeOBaHHbIN HHTepBaJI NMaWHlicKHX CIO 
M€PeXOMHBIM OT HH2KHEARUBETCKUX OTMORKCHHH K BEPXHEKUBETCKUM (T. e. K BE 
XAM CTaPOOCKOJIbCKHX cul0eB). 

B pepxueli uacru mmacra Ip, npeo6aqanu HMxKHedppaHcKue (pOpMbI cro 
CpeAM KOTOPbIX JOMHHHPYIOWMMH OBI CMOpbI C WWIOTHbIM MesKOOOpOsaByaTh 
nepHcnophem moyrpynnpt Archaeozonotriletes Naum. 
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| Takum oOpasom, noyBoxa uTor ucceqoBannio Mawnlickux coen Tumana, 
PiOKHO CKasaTb CJeMyIoulee: WAHHbIe CNOPOBO-NbIVIbIEBOTO aHaJIu3a NO3BO/MIH 
SMCHHTb MMEBIIYIOCA CTpaTHrpadnyeckylo MpHBASKY MaliMlcKNX cOeB U 
|WKHIOIO UX YaCTb OTHECTH K HH2KHEKHBETCKOMY NObapycy, cpeqHIo1o — 
| BEPXHEXKUBETCKOMY, a BeEPXHIOW — K HHKHE*pakcKOMy NObapycam. 
| B paye ckBaxkuH BocTouHoro cKoHa IOxHoro TumaHa, BCKpbIBLUIMX OOVIb- 
ylO MOWHOCTb OTJO*KeHHA Mlacta IB, yacTO XxOpOWo BbIpaxken MOcTeNeHHbIL 
epexO], KapOOHaTHbIX KHBETCKHX OTJOMKEHHH B MeCuaHO-PIMHHCTHIe OTJOXKeHUA 
jacta 1B, 4TO XapaKTepH3yeT, BO3MOXKHO, KOHEM WNKJIa OCaKOHAaKOMeHUA. 
pile, B CpequHeH uacTH Muacta 1B, NOABJIAIOTCA KOHTVIOMepaTbI H PpaBeJUTHI, 
CHAIOWUIMeECA BbILe COee TOHKO3CPHUCTHIM MaTepHaJiIOM. Bo3MOxKHO, UTO 9TUM 
pocIoAM TpyOooOJIOMOUHbIX MOpOA H COOTBETCTBYeT HCTHHHAA PpaHulla KUBET- 
<UX WH Ppanckux oTWoORKeHuH. 
| Ha ocHopahun M3m0xeHHOTO MbI CUHTaeM, ¥TO NalMlicKyIo CBHTy TumaHa 
meayeT JeIMTb Ha jBe pasHoBospacTHble yacTu: 1) HuKHeMaWMMiCcKyIO (2KH- 
eTckoro Bospacta) Hu 2) BepxHenauiMlickyio (HMxKHeppaHcKoro BospacTa). 
| HukHeunOpiockue uf BepXHeyHObiocKHe CON, BMeljaiouHe Ha [Oxxuom TumaHe 
fiactet Ill, 11 u Ila, orsocarca kK BepxHexKuBeTCKOMY TlObApycy cpesHero 
#eBOHa. 
| Hamm paOorbl 10 CNOpOBO-MbIIbUeBOMY aHaJH3y MOKasaviM MHOM BOspacT 
| WObIOCKUX cnoes. M3 III naacra HuxKHeuMObIOCcKHX COeB.cpeqHero JeBoHa 
fra YOxwHoM TuMane OblIM BBbIJeJICHbI CHOPbI, CpeqM KOTOPHIX Mpeobsaqanu 
acanthotriletes perpusillus Naum., Lophotriletes rugosus Naum., Hymeno- 
fionotriletes rugosiusculus Naum., Hym. polymorphus Naum., Hym. proteus 
| aum., Retusotriletes devonicus Naum.; oco6eHHO MHOrOo cpeqH ykKa3aHHbIx 
/im0p Memkux tbopM c MpocTtoH ckysbntypoH — Acanthotriletes perpusillus 
jNaum. B BepxHeunObrocKhx cJIOAXx, coyepxamux muacta! II yw Il-a, Beiapnex 
KOMII€KC, AHaJIOPMYHbIN Mpebilyuemy. 
| CormacHoO JaHHbIM CIHOPOBO-MbIIbUeBOrO aHaH3a BO3pacT WH HHKHEYHObIOC- 
KUX, H BepXHe€UMObICCKHX CJIOEB HE MOKET ObITb BEPXHERKHBETCKHM B CBA3H C 
hem, YTO B BbIABJICHHOM KOMIIJI€KCe Cpe CHOp %KUBETCKOTO BO3pacTa MpHucyT- 
yTBy!OT cnopbl, BcrpeyeHupre C. H. Haymosol B BarpaHCKOl CBHTe BOCTOUHOTO 
}KNOHa Ypasia, BO3pacT KOTOPOH onpeyeiseTCA KaK HHXKHHH JeBOH — HH3bI 
Hues. 

Takum O6pasoM, pe3YJIbTAaTbI CMOPOBOFO aHaJIN3a He MO38BOJIAIOT COraCHTbcA 
OTHECEHHEM BO3pPacTa YHObIOCKHX CJIOCB K BePXHEKHBETCKOMY NOWbApycy 
pee Bcero NOTOMY, YTO JOMHHMPYIOUIMe B STHX COAX (POPMbI HE ABMAIOTCA 
B3eCPXHEXKUBETCKUMH; K TOMY 2Ke BbILeTeKalNe CO MallHHCKOH CBUTbI B HHXK- 
eli cBoeH 4aCTH, MO HalliMM JaHHbIM, OTHOCATCA K HH2KHEXUBETCKOMY MONb- 
pycy. 

Xora BospacT YHObIOCKOM CBHTbI 10 CNOPpOBOMY aHaJIH3y TOUHO He ycTaHaB- 
WBaeTCA B CBA3M C HEOOJIbIUMM OObEMOM HCCJIeEOBaHHOTO MaTepHasla, YCJIOBHO 
bl CUHTAeM EFO HE MOJIOHKEe HAXRKHERUBETCKOTO. BecbMa BepOATHO, 4TO HCCIeO- 
BaHue OOJIbINOrO MaTepHala JaCT BO3MOX%KHOCTh OTHECCHHA BCeH MOLHOH TOV 
PCalKOB UHObIOCKOH CBHTEI, BMelaiomen maactp III, I] nu Ia, kK HwxKHemy 
eBoHy — siqpeviso. 
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TocynapctTsennpili cow3Hpili YxTHHCKHH KOMOMHAT Tlocrynuso 
Munuctepctsa HepTanoi mpompuuienHoctH CCCP Pie lee 
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Jloxrnaygn Akajemuu wayk CCCP 
4957. Tom 115, Ne 5 


rEOJIOVH 


r. A. AMATPHEB 


KJIACTHYUECKHE DKHJIbI WV AWKM B YIOQJIbHbIX MJIACTAX 
VM BMEWAIOWIUX MOPOJAX HHTHMHCKOLO MECTOPOKKAEHHA | 


(ITpedcmaéacno axademuxom JI. B. Haauexuneim 18 II 1957) 


IIpu okyMeuTaljuH TOPpHbIX BbIPaOOTOK, MpOXOJAUIMxX M0 mlacr’ 
KaMCHHOTO YIJif, MHOra MpHXOMHTCA BCTpeyaTbca C MecuaHHKaMH, 3aKdJl 
UeHHbIMA B TWvlacTe B BHJe Te pasIHYHOH ChOpMbl, pasMepa HM MpoTaxe 
HocTH. B pykoBofcTBax MO WaXxXTHOH TeOJIOrHH HM B CiellMa/IbHOH JIMTepaTy] 
NOCBALLEHHOH BOMpOCcaM FreHe3HCa YFOJIbHbIX MJIaCTOB, Me€CUaHHKOBbIe BKJIIOUCH 
TPpaKTYIOTCH KaK aJWIOBHaJIbHbIC OOPa30BaHHA OOJIOTHBIX PeK H PyYeHKOB, Mfy 
TeKaBlLUHMX Yepes TOPPAHHKH BO BpeMaA UX HakoiweHHA. IloKppiTble TopdsaHt 
MaccOli OHH OOpa3yi0T AKOObI «HCKOMaeMbIe pycla> B YFOJIbHbIX Mulacrax (1,, 
Tlostomy, Kak NpaBHw10, WaXTHbI€ FeOOPH OTHOCAT MeCYaHHKOBble BKJIOUCH, 
K aJJIIOBHaJIbHbIM OOPa30BaHHAM H CTPOAT Ha STOH OCHOBe Oovlee OOLIHE BBIBO, 
06 ycIOBUAX OOpa30BaHHA WwiacTOB KaMeHHoro yruian. Mexyy TeM, STOT B3IJr 
riy6oko olM60ueH HU Oa3HpyeTCA JIMUIb Ha YMO3PHTeEJIbHbIX MpecTaBJIeHHusl 
He coracysAcb c paqomM (bakTHYeCKHX WaHHpIxX. MHorue 43 PHCYHKOB, NPHBOJ 
MbIX B PYKOBOACTBaX KaK HJIJIIOCTpalHH HECOMHEHHBIX PYCJIOBbIX OOPa3sOBaHLe 
ABJIAIOTCA HE UCM HHbIM, KaK KJIaCTHYeCCKHMH JalikaMu MecuaHHKa HW HHYETO C 
mero C YCJIOBHAMH OTJIOMKEHHUA YFOJIbHOTO MWwiacTa He MMeIOT. } 

3a HECKOJIbKO J1eT paOOThI ABTOPa B YrOJIbHbIX WaxTax MHTHHCKOrO MecTOpO 
jenusa [leyopckoro yrmeHocHoro OaccelHa BKJIOUeHHA MecuaHuka B TWvactT) 
yrld BCTpeyaiucb HeOofsHOKpaTHO. Be3 mpeyBeIHYeHHA MOXKHO CKa3aTb, 4) 
TaKHX CJILy4aeB OblIO He Me€Hee MHOFHX AeCATKOB B Mpewedax OMHOFO WaXxTHC 
MOI H COTHH — B Mpesemax mectropoxyenua. B GombuUIMHCTBe culyyaeB BCEr! 
yAaBaJlOcb HaHTH Mpu3sHaKH, OTPHUaloule aJIIOBHAJIbHOe NPONCXOXKCHHE BK f 
yeHHH, H yOeXUTbCA, YTO MbI HMCeM eNO He C YEM HHBIM, KaK C KJIaCTHUeCKHI 
*KHJIaMH H aikamu. Beerga, ecu NOSBOJIAJIM YCJIOBHA TOPHBIX padoT, yaBao 
ycTaHOBHTb, 4TO STO ABJICHHE He CBA3AHO Cc (balluabHOH OOcTaHOBKOH, a BC 
IleJIO 34BUCHT OT HHbIX 9MMPeHeTHYeCKUX (PakTOpoB. Hike npuBos_UTca O6OOuL 
HbIM (pbakTHYecKHH MaTepHail. 

Bee nuactat MHTHHcKOro MecTOpOXK EHNA ABIAIOTCA CIOXHBIMH, COCTOAITMT 
H3 HECKOJIBKHX YOJIbHbIX MaveK, PaseJIeHHbIX NOPOAHBIMH Mpocoamn. B Hen} 
CPeACTBEHHOH KPOBJe MaCTOB 3aJleraloT CJIOHCTbIE APFHJIHTbI MOULHOCTbIO 
Ono 2—3 M, a Haq HUMH OObIUHO C XOPOIO BbIPayKeHHOH MOBepXHOCTbIO pasMbl} 
JI€KAT MOJMMUKTOBbIC MeCUaHHKH OCHOBHOH KPOBJIH. 

B nenocpexcTBeHHol NOuBe OOLINHO 3aeraeT HECONCTHIM APuJIUT HeECKOJIb! 
Ooslee cBeTIbIi, UCM B KpoOBe (TaK Ha3blIBaeMad CTHTMapneBad TanHa wet 
«KYYEPABYHK»), a HWKE HAYT COM apruUTOB, MepresmucTHIX MOpok u necy 
HHKOB. 

B Hekoropbix WlacTax HaOOLaloTca STMTreneTHYeCKHE pa3MbIBbI (cM. puc. } 
niactbt 7, 9, 10). B stom cayyae MecuaHUKH OCHOBHOL KpOBAM Ox%KaTCA HEMI 
CPpeACTBeHHO Ha YIOJIbHbIM MWwacT WIM Jlaxke Ha cpeqHve WIM HMKHMe Nau 
ero. B nocaegqHem culyyae miacT 43 MOLHOTO (2—3 M) CTaHOBHTCA TOHKHM Wd 
HepaOouHM 3a CueT pasMbIBa BepXHUX MayeK yrss. 
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| OOsruHo ropHEle BEIPaSOTKU ULYT To mulacry. CeyeHve BbIPaOOTOK MOMHOCTbIO 
mucbiBaeTcA B Tact. Tlosromy npu Berpeye mecuaHuKOBIX BKIOUeHUT He 
acre UPOCICHHTh UX NOBELCHHE 3a MpeeaMu Maca BO BMelalollAx Mopo- 


] 


ee HHTepecHble JaHHble, roBo- 
mie OO ycJIOBHAX mMpouc- 
OKMCHHA KaACTHYCCKUX KI 
maek. 

Ha puc. | ant cBosupie 
aTepHaJIbI OO YcuIOBHAX B3aH- 
OOTHOLICHHA  KJacTHuecKHXx 
KKHJI, YYTOJIbHOrO MvacTa Hu 
IBMeWarolwuxX MOpoy. He 
IPHBOXATCA OCHOBHBIe aH- 


1. Han6omee yacto Kua- 
RTHYeCCKHeE %XKWJIbI TWecuanuka 
HaOvoOaroTca B OOslacTAXx 3IH- 
TeHeTHUCCKOFO pa3MbIBa a- 
TOB. S3ylecb XOpowlo BUHO, 
MTO OHH HMEIOT HelocpeycTBeH- 
MHY1IO CBA3b C TecyaHHKaMH HU 
OCTOAT H3 Hero. Mopma KOH- 


TaKkTa C yIvIeM JOBOJIbHO ¥eT- rE] re Wd #7) wm| 1-9 | 


Kai, HO OUeHb 3a3yOpeHHaa, — 2 : 

b, uTO Pue. 1. CBoguasd cxema yCioBHH B3aMMOOTHOLIeHHA 
a KsIACTHYECKUX IKHJI WH aeK C BMEMLAICMIMMH TOposamu 
Bahk B COCTOAHMH WeCKa- = Ysrnckoro MecTopomkAeHus Tleyopcxoro yrseHo- 
WWIbIByHa NOX MaBJIEHHeM IIpo- coro 6accelina. J — yroup, JJ — yranctoili aprua- 
fauKaer B TPelUlHHY paspbiBa, aut, J/] — crurmapnesaa moupa, /V — cnonctaie 
}OOpasoBaBly1ocs elle —-Be- aprHJWIHTbI HW aneBpounTbl, V — necuanuxu, VJ — 


MepremucTbie mopofbl, V/J — ocTaTKH CTBONOB | je- 
PpOATHO B HeJHTHPNUMPOBAH- pene H xBomeli, VIJJ —Homepa cayyaer, onn- 
HOM TOP(AHOYFOJIbHOM cvIOe. CaHHbIX B TeKCTe 


2. Wxnorga cbopma necua- 

HMKOBOrO BHeAPeHHA pH pe3KHX OFpaHHYeHHAX HE ocoOeHHO CJIO#KHA, HO 
OOHAapy2KHBaerT JecbopMaluio B Bue ro:ppupoOBKH, TOBOpsAILeH O TOM, YTO Tocue 
BHEJ[PeHHA TeIO ObIIO We*POPMHPOBAHO B BEPTHKAJIbHOM HallpaBJeHHH. 

3. He scerga Teo necuaHHKOBOH XKJbI B 3a60e WIM CTeHKe BbIpaOoTKH 
BEITIA LUT CHJIOWIHOM KUO. JLOBOMbHO YaCTHI CULYYaH NPePbIBHCTOTO H JOBOJIbHO 
COX%KHOTO OVepTaHHA CPOpMbI BHEAPeHHsA B HaGwioaemom ceyeHuH. B atTHx caly- 
Wax BCe %Ke yaeTCH YCTAHOBUTb B3aMMOCBASb OTACJIbHEIX BHAMMBIX YaCTeH, 
YTO TOBOPHT O CJIOXKHO cbopMe BHeApeHHaA. Bosbwen yacTbio, TEM He MeHee, 
HaOyl0jaeTcA HeKOTOpad 3aKOHOMEPHOCTh OPHEHTHPOBKH H IIPHYPOdeHHOCTS 
BHEPeHHA K ONpeseNeHHOH suHelHOl 30He (BepOATHO K ocaOeCEHOH, 30He 
pasyioma). © , 

4. He speergma Kua NecuaHvKa CeueT BECb MlacT OT KPOBJIM AO NOUMBBI. 
JlopoubHO YacTO *KHIaA JOXONMT NO NOpOAHOTO MpOcIOA HJM OKAHYHBACTCHA B 
epeqHeli uactu Kakoli-u6o nauKu yrua. Ualle *Ke BCeroO OHA AOXOAHT Ao MIn- 
HHCTBIX MOpok caMoli MOUBbI HW He MepeceKkaeT UX. ITO BEPpOATHO OObACHACTCA 
MIACTHUHOCTbIO CTHTMapHeBbIX TINH, He WalollMxX PaspbIBOB H TPeCuIHH. 

5. He spceerga HCTOUHHKOM KJlacTHueCKOrO MaTepHadla ABJIAIOTCH NeCuaHHKH 
Kpopiu. OrmeyatoTca culyyan, KOra WKHJIbl HMEIOT HeNOCpeACTBCHHY!O CBASb 
C necuaHHKaMH, 3avlerarclluMH B CJIOAX HeMOCpeACTBEHHOH MNOUBBI. 

6. Kunst necuanuka Ha6sliolaiucb He TOJIbKO B WlacTaxX yIuii, HO H BO 
BMellarculux Moposax Kpogsin. I]papyza, 34ecb OHW HMCIOT Handovee IGEN ME NES 
reomeTpuyeck yo (POpMY H MOFyT ObiTb HaSBaHbI KMaCTHYCCKHMH AavKaMH, OM 
‘aHHBIMH P. IlJpoxom (°). 


| 
i 


I) 
| 
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7. B nopoyax MOuBbI TakxKe H3peAKa NOABJIAIOTCA KJlacTHYeckHe aku, OC} 
6eHHO eC MEXKLY COAMH MecuaHHkKa 3aJleraeT MepresucTbI col. B sToM cI 
yae MeCuaHHKOBble aHkH COCAMHAIOT MeCuaHHKH, Pa3fleJIeHHble CJIOCM Mepred} 
TombKo HasMune allocpH30B B BepXHeM WIM Hu>KHeM Coe MecuaHnka (puc. 1,7) 
MOXKeT JaTb TOUHbI OTBeET — KaKOH 3 CuIOeB NeCYaHHKa ABJIAeCTCA «MaTeEPH 
CKHM» JIA JJawKH TecuaHHka. 

8. Ha6mogaiuch ciyyan, Kora WeCuaHHK BbINOJIHAJI BHYTpeHHHe MoO0Ccy 
BHTPeCHH3HPOBaHHbIX —CTBI 
JOB HW cTeOseH XBOUIe 
ITO — Kak Obl MaccHBHe 
BbIMOJIHeHHe TWeCKOM Nou 
cTeH B IpOlkecce OTJOXKeHEE 
ocayka. Takue o6pa30BaHhy 
TeHeTHYeCCKH He CBA3AHbI 4 
o6pas0BaHHeM KJ1aCTHY} 
CKUX KH M aeK HM TOJIbE 
HHOrga 10 opMe Moxox# 
Ha Hux. Hamuune yraucTo 
BeULeCTBa Ha KOHTAaKTe TakE} 
BHepeHHH Cc BMelLarollu 
MOPOLaMH ABJIAETCA UX OT! 
YHTCJIbHbIM CBOHCTBOM. 

9. Mick 104uHTeJIbHO perf 
BO BMéellarwolulyx mopoyéet 
HaGwojasiucb rpHooodpa 
HbIe = (aK KOJIHTOOO pa3HbI + 


Puc. 2. Jleramb cTpoeHHA HeMocpeCTBeHHOH KPOBJIH cbopMbI BHeApeHuii. Tpu6d 


ll mmacta. Cy Mo B3aHMOOTHOMICHHAM C TEKTOHH- 
TAMH M@XKIWIACTOBLIX MOJBHXKeK, BPeMA BHEApeHHA Mec- oOpasHas (bopMa BUAHA JIMIL} 


uaHHKa OTHOCHTCA K Mepvosy Mo cKayaTocTd uIH K - B Paspese. @MakTuyeckH 33} 
Hayvamy ee. J — necuannx, J] — cnoucTble apruaH- KOMOHHalHA Jaiku c Mex 


ree 225 
TCRSORARG NOLAN Cekkate, oeieta. A ee 
KTOH : 
P BHe]JIPeCHHeM. 


VI — HalipaBaeHne OTHOCHTeIbHO TepeMenleHHsA OJ10- ‘ 
KOB B Ipomwecce CKTaquaTocTH 10. Pasmep 2KHJI HW Tae 


mecuaHHka BeCbMa pa3H¢ 
oOpaseH. Ha6miofamtucb 2xHJIKH MeHee | MM, BbIMOJIHCHHbIC TOHKO3CPHHCTHI| 
MeCKOM, H XKHJIbI MomHOCTbIO 20—40 cm wu Oosee. IlporsxKeHHocTb B mulak] 
TaK2Ke BAPbupyeT B IWWHPOKHX ipefesaxX OT HeCKOJIbKHX CAaHTHMeTPOB JO Het 
KOJIbKHX JeCATKOB H COTeH MeTpoB. MHorya yaBaslocb ycTaHOBHTb, 4TO B MA 
HE OTJI@JIbHbIC XKMJIbI COCAMHAIOTCA, OOPasyA MOJIMTOHAJIbHY!O CeTKY C pa3sMepo| 
AUCEK OT HECKOJIBKHX J€CHTKOB CaHTHMETPOB JO HECKOJIBKHX METPOB. 
11. Hu B OAHOM H3 HaOOAaBIUAMXCA CJTyyaeB He ObWIO OOHApyxKeHo awk} 
C1a6bIX IIPH3HAKOB CJIOHCTOCTH NecuaHHKa B %KHMe. ITOT NpH3Hak OcobeHH 
yOeAHTeIbHO OTPHILaeT MHEHHE 06 aJIJIIOBHaJIbHOM MPOHCXO2*KAeHHH BKJIIOUeHHE 
12. Jiu B HecKOJIbBKHX CYYaAX BO BMEIaIOWlUX NMOpomax OblIM OTMeUeH 
BHeAPeHuA He MecuaHOro, a aIeBPOJIHTOBOLO MaTepHasla. ITO TOBOPHT O TOM, 4T 
OObIUHO PIMHHCTHIe OCaIKH HaHOowee ObICTpO YIMOTHAIOTCA HW peAKO HaxOAATC 
B COCTOAHHH MOXBHXKHbIX MVIbIByHOB. 


13. [lpupefenupte Bbiile JaHHble LaloT MpaBo CleaTb BLIBOL O TOM, UTO BHE) 
peHHA MecuaHuKa He ABJIAIOTCA CHHTCHETHYHbIMH NO OTHOWeCHHIO K Mlacry 
K BMeULalolluM NoposaM. Onu sABJIAIOTCA OOPas0BaHHAMH STMMreHeTH4YeCKHME 
O Ooulee TOUHOM BpeMeHH OOpa3s0BaHuA BHEAPeCHHl MOXKHO Cy AUTb Ha OCHOBAHH 
B3SaMMOOTHOIMCHHA HX C ABJICHHAMH MeXKIMVIACTOBbIX NOXBUXKeK, MPpOHCXOJHE| 
IWMX B Mpomecce ckJayatoctu. Heckoubko pa3 yAaBaslocb HaOsOJaTb, YT 
*KMJIbI N€CUaHuKa, HAYINNe OT MecuaHHKOB OCHOBHOM KPOBJIM, PBYTCA 30HaM 
TEKTOHHTOB MeXKIIJIACTOBbIX PaSPbIBOB, MpOXOAAMMX B HeMocpeACTBeHHOM KpOBI 
luiacta (puc. 2). Mrak, BHewpeHne NecuaHuka MpOMCXOANO B MHTepBasle MEK 
3aKOHUHBIIMMCA IIpOMeCCOM OTJIOMKeCHHA TOM WH HayaslOM CKMaquaTocTyY 
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KaacTuyecke xHJIbI H alikW JOBOJIbHO YaCTbI He TOJbKO B MlacTax yrs 
yBMelalolux Moposax MuruucKkoro Mecropoxwenun. OHH HeOAHOKpaTHO Ha- 
Honaauce HM B [pyruX KaMeHHOYTOJIbHbIX MeCTOPOKAeHUAX, HO JO CuX MOp 
WHOCHJIMCb B OOJIbIUMHCTBe cCJlyyuaeB K CHHTeHeTHUeCKHM § (aJIJIIOBHaJIbHbIM) 
pa3s0BaHHaM. 

KulacTuueckHe 2KHJIbI TOBOPAT O TOM, YTO B HeEKOTOPHIX CJIyYaAX Nporeccyl 
mTHpUKAaWMH OCaKa He HAYT TOTYAC %Ke 3a ero OTJORKeHHeM, a HayYHHAalwTCA 
paso mosxe. B stom cJlyyae NecuaHbie OCaKU, NPOMMTAaHHble BOAOM, HAXOAATCHA 
OCTOAHHH IJIbIByHOB, KOTOPbIe JO Havadia CKaLYaTOCTH WJIM B ee MepBbIXx cTa- 
HAX NOX OOJIbIUHM LaBJICHHeEM TPOHHKAIOT B TPelLMHbI, OCMaOsIeHHbIe 30HbI Ui 
13JIOMbI, AHaJIOTHYHO TOMY, KaK BHEUPAIOTCA HSBep%KeHHble Noposb. KouKper- 
pie UPHYMHbI OOpasOBaHUA TPellMH UM pasJIOMOB MOFYT ObITb pasJMUHbI, HO WA 
bpasoBanus KJIACTHUCCKUX KH WH aeK HeEOOXOJMMO HasIMUNe HecleMeHTHpO- 
HHOTO OCaJIKa B COCTOAHUM MVJIbIByHa. 

| Kaacruyeckne KHJIbI H aliku He ABJIAIOTCA XAPAKTeEPHOH OCOOCHHOCTHIO yrsie- 
OCHBIX TOJIL. OHM WIHpOKO pacmpocrpaHeHbl BO MHOFMX TOVJIMaX 3€MHOM KOppI. 
_[. Tapeuxutt (*), apm HanOoulee MOJHY!0 CBOAKY JaHHbIX, JesaeT NOMbITKY 
maccHpUWUpOBaTb KJlacTHuecKHe Jalku HW OTMeUaeT, UTO H3YUeHHE UX NOMOXKET 
pIACHUTh MeXaHH3M oO6pas0BaHHa CKJIaOK, HHTCHCHBHOCTb TEKTOHHYeCKHX JBH- 
KeHHH, HasiMune IpeBHUX SeMJeTpACeHM MT. J. 

| Kaacruueckue WawKU WM MKUJbI B YIOJIbHBIX WwiacTaX HW BMelllalollux nNoposax 
epelko B Tpotecce BeeHHA TOPHbIX paOoOT xOpollo COHAKeHbI H JOCTYNHBI 
Id eTaJIbHbIX HaOmOReHul. [lostTomy ux H3YYeHUIO WiaXTHble reoJIOr JOJKHbI 
MIeIAT OOsbIUOe BHAMAHHE HW MpaBHJIbHO MOAXOMHTH K OMNpeeJIeHHIO UX Mpo- 
hCXOXKTCHHA. 


JleHuuTpaycKHi YropHbli MHCTHTYT Tlocrynuo 
um. IT. B. JlnexaHosa 13) Dhl 1957, 


UMTHPOBAHHAA JIMTEPATYPA 


ITI. B. Bacuapes, Merogn reonormueckux HadMOneH Hit HW HCCICOBaHHu B yroub- 
biX waxTax. Mocks — Xapbxos, 1951, erp, 95—103. -* P) Pe Tapenxud; © Use. 
14H CCCP, cep. reoa., Ne 3, 81 (1956). % P. U1 pox, IocnexosatenbuocTb B CBUTaX CJIOHCTbIX 


oponz, WJI, 1950. *B. C. AOaoxKkos, Tp. Uucr. reon. HayK, B. 136. yroubH. cepua 
WN: 3), 26 (1951). 
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Jloxaagn Axagemun nayx CCCP 
1957. Tom 115, Ne 5 


rEOJOrH 
—a 


H. A. MAPHHOB 


O BO3PACTE TPAYBAKKOBOM CBUTbI BOCTOUHOM MOHTOJINH 
(IIpedcmaeaeno axademuxom JI. H. lMlep6axoeoim 28 II 1957) 


Ha orpomuol Tepputopuu cepepHot uactrH Moxurosbcxo# Hapognou P 
IyOJIMKH, OXBAaTbIBaIOeli TaBHbIM OOpas0M OOslacTb Kentes uM YacTHUHO 
CTOUHY!O YacTb XaHYralickoro Haropbs, PaclipocTpaHeHbI MaJIeOHTOMOTuYeC 
HeMbIe OCaOUHO-MeTamopdbuyeckhe OOpas0BaHHUA, BO3PaCcT KOTOPBIX B HaCTOAIUL 
BpeMA OOJIbINMHCTBOM HCCJIeqOBaTeeH JaTupyeTca CpeHHM MaJleosoeM. 

Ha kpalineM ceBepO-BOCTOKe CTpPaHbl 9TH OTJIORKCHHA LWHPOKO pa3BHI 
B Oacceline p. YuIb]3bI; OHH Mpocse*KeHbI TakxKe Ha tore Bocrouxoh Monroy - 
B MataTcKoM palioHe H B Me€CTHCCTH, PacnovJlowKeHHOH CeBepo-3anaHee Hu 3alla 
Hee noc. IOroy3pnipb, B xp. Lyp6aH-CalixaH u B HEKOTOPbIX JPyrux TOPHbIX Ma 
CHBax. OTH OCaqOUHO-MeTaMopduyeckhe COpaso0BaHHA I1peAcTaBJIeHbI OHOOOpa 
HOH TOJIULeH MOpol, cocToAMeH u3 NepeculaMvBaHHA TpayBaKKOBbIX MecuaHHKO 
KPeMHHCTHIX, IVIMHHCTbIX H, Me€CTaMH, KPHCTaJWIMYeCKUX CuaHeB. OTHOCHTEII, 
HO peKO B COCTaBe TOJILIM BCTpeualoTCA KOHTJIOMepaTbl, H3BeECTHAKH, AIM 
KBapUHTbI, (PHJVIMTbI, CMHJINTbI H HeEKOTOpbie Apyrue MeTamopcduyeckue OOP 
30BaHHA. 

B neyaTHOH H MHOFOUHCJIeHHOH PYKOMMCHOH JIMTepaType 9TH OTJIOXKeHE 
ONHCaHbI MO, HMeHEM TpayBaKKOBOH opMallHH, NeCUaHHKOBO-CJaHILeBOH CBHTE 
(PHJJIMTOBOU , ‘TpayBaKKOBO-CJlaHWeBOH, TpayBaKKOBO-apruJJIHTOBOM, MeTaMO} 
quyeckoH 4 Jp. 

M. A. Ycos (°) nepBbiit cea NONbITKy paculeHeHHA MaJleoHTOsOrHyeck 
HeMbIX TOJIUL Kentes, BbI,eHB B HHUX Be CBHTbI — OapXHHCKy!0 HU rpayBakKt 
BytO, H CuHTaJI HX OOe NOKeMOPHHCKNMH, OTHOCS NepByl0 K apxXel0, a BTOPyO > 
K IIpoTeposor. 

JtoxkemOpuiicku BospacT 9THM OTJIOXKeHHAM TIpHMucbIBaIcA Takxe B. WM, 
KymuierckuM (?) w Bepxu nu Moppucom (1%). Tocneqnue apa ucceqoBatens, 
HeCMOTpA Ha CaMble TUWLaTeJIbHbIe MOMCKH (bayHbl B OTJOKCHUAX STO CBATb 
Ha3BaHHOl MMH XaHralicKol, Halli JIMUIb B OJHOM MecTe HeACHbIe OTHeUATKE 
MoxovKue Ha BOROpoOcH, UM KOHCTAaTHpOBaNH TpyOuaToe cTpoeHHe B JIMH3a 
M3BECTHAKOB, KOTOPOe BeECbMa YCJIOBHO MOXKHO IIpHNHCbIBaTb eATeMbHOCTH KY, 
BOTHBIX OPraHH3MoB. ToJIbKO Ha CeBepHOM CKsIoHe xpeOTa 'yp6an-Calixan B KC 
Hyce BbIHOCa Cyxoro pycJla WMH Obl HalileH KyCOK H3BeCTHAKA C OCcTaTKaM 
KPHHOMJeH, KOPaJJOB M OOOMKOB pakOBUH 6paxHonos HM racrponog, no onpE 
Menenuio Ppaday (™*) — pepxHefeBoHcKoro WI HM2KHeKap6oHOBoro BospacTa 

Teiimbrapy ye Wapyen (14) no na6mogenuamM Haq MeramopduyeckuMn oOpa 
30BanHamu CepepHoro Kuras npyiilied K BBIBOLy, To xaHralickas cBuTa Bepki 
4 Moppuca o6nuMaer coGolt pasHoBospacTHble NOposbl oT Kap6oua Jo FOPbI BKJIIO 
WHTeIbHO, XOTH OH He HCKOUa HM OMHOBPeMeHHOTO IPHCYTCTBHA B Heli Gosle 
ApeBHHX, YeM KapOoH, OOpasoBaHul. 

3. A. JleGegeza (*) no ceBepHoi okpanne xpe6ra Baun-Bopo-Hypy Traxx 
Hallia KyCKM H3BeCTHAKa C OOWJbHbIMH WICHHKAMH KpHAOJel HU O6OMKaM! 
PaKOBHH OpaxHonoy, HO B KOPeHHBbIX BbIXOMaX TeX 2K H3BeECTHAKOB (payHbl Ht 
oOHapyxula H, CcbWIadch Ha HaxoKy dayHbl Bepku u Moppucom, oruecs 
STH H3BeCTHAKM MW BMellarolllMe HX MOposbl K cpeHeMy Maeosor. 
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A. A. Maxkasees (*) orHocun ormoxKenna xpeOra Typ6an-Cafixan Boobule 
Maleo3o10, He pacwieHAA UX Ha Oowlee [poOHble cTpaTurpaduyeckue nospas- 
pieHua. B. K. Uaiikosckul (1°), nponsBoqMBumMi reonormueckue ucculeqoBa- 
ia B Kentee — BocTounee Yaau-Baropa, ccbimascb Ha Haxogxy B. A. O6py- 
eBbIM HH2KHeKapOOHOBON (payHbI B JomuHe p. Wapa-los, ornec rpayBaKKoBy1o 
suTy MonroJiuv K KapOony, OTMeTHB pH 3TOM HasMUMe B Heli «nocTeneHHOCTH 
|M3MeHeHHH PUSHOHOMHM NOpok Mp Mepexofle OT THMMUHBIX rpayBakK K Mo- 
PPeBaloulyM UX yrviMcTbIM CNaHilaM uM NecuanMKam c (buopok TyHryccKol cBH- 

ip»). CKaxKeM elle HeCKOJIbKO cJI0B 0 MHeHHH IO. M. L[léatumanna (") no noBony 
pspacTta rpayBakKOBOM CBUTbI. OTOT uccJeMoOBaTeJIb, KaK W3BeCTHO, HMKorya 

e padoran B Monrosnu, HO CCbIuaACh Ha JHTOJOrHYecKoe CXOJCTBO rpayBakKo- 
ou cBuTbl Kenres c rpayBakkamu Boctounoro 3aGalikanbsa, OTHOCHA TMepByt1o 
| Me303010, UTO ABJIAJIOCb, KOHEYHO, COBepIeHHO HeBepHbiM. B. A. OOpyyes 
akKe HEOMHOKpaTHO OCOpalllaicA K MpoOJleMe ycTaHOBeHHA Bo3spacTa U ycuJO- 
iui oOpasoBaHuaA rpayBakkogBoll cenTb! Moxronuu. B 1936 r., Ha ocHOBaHHv 
WMeBIUMXCH K TOMY BpeMeHH CBeeHHH, OH NpHiles K BbIBOAy, ITO rpayBakKo- 
ian CBUTAa OOHMMAEeT He TOJIbKO HH2KHHM KapOoH, HO H Oosee [peBuue copmMaluu— 
MeHHO JeBOH, CHJIyp, KeMOpHi uM NpoTepo3ok, WM %e HeKOTOPble H3 HHX, 
#0 B TaKOM C.Jly4¥ae C NepepbiBom (1°). Ha HamHune NepepbiBoB B Ocaj[KOHaKomJe- 
hun yKa3bIBaloT, M10 ero MHeHH10, rpyOble Oa3aJIbHble KOHTJIOMepaTbl, HaOs1O4aB- 
uMecA TreOJOrHyecKHMH 9kKciequunNAMH AkajlemuH HayK CCCP B ocHoBaHHH 
Kw2KHerO WM BepXHero custypa B CepepHoM Xaurae vu Tyse. 
| B1945 r. B. A. O6Opyues (*) orka3aca OT NpesNoMOxKeHuA O MpoTeposol- 
KOM Bospacte Xora Obl YacTH TpayBakKOBOHM CBHTHI, TaK KaK JIA BbIJeeHHA 
fe He ObIO MOCTaTOYHIX OCHOBAHHH, HW CUE BO3MO2KHBIM MpoTeposolicKHl BO3- 


pacr COXPaHHTb TOJbKO JIA OTMORKeHHH OapXHHCKOH CBUTHI, OTJeeHHOH OT 
} PayBakKoBoli OOIbIUMM TlepepbIBOM c AMCOKalvel, HHTpy3vell M pasMbIBOM, 
HOOTBETCTBYIONIMMH TepepbiBy, MOBCIOLy HaOmoaeMOoMy MexKy MpoTeposoem 
| HMKHeM Nayieosoem. [payBakkosyro cButy B. A. OOpyyes oTHOCHJ K KOHTH- 
eH? ab HIM oOpas0BaHvAM HM2KHero Maeosod, OHOBpeMeHHbIM C MOPCKHMA 
HTOXAKeHUAMM KeMOPHA UH CHypa cocefHeH ceBepHoH uacTH LlenTpanbHolt 
i 3uM. OH He HCKIOUa TakKe BOSMOMKHOCTH OTHECeEHHA YacTH ee K JeBOHY. 
BepXHIOIO UaCTb C HHMKHEKAapOOHOBOH GayHoH OH cuHTa OosIee MOMOMON, OTIe- 
MeHHOH OT rmaBHOH YacTH MepepbIBOM, OOYCJIOBJIEHHbIM ropooOpasoBaTeJIbHbIMU 
(BHXKEHHAMH VU pa3MbIBOM. 
B 1954 r. B. A. O6pyues (§) cHoBa Bo3BpaTHJICA K BOMpocy O BospacTe rpay- 
BaKKOBOM CBUTbI. PaccmorTpeB uacTb POHAOBOM JIMTepaTyPbl, OH OTMeTHU, TO, 
K CllelaHHOMy BbIBOJy IpHOaBHTb MOX%KHO HeMHOrO; HaMYHe Ooslee [peBHel, 
BOSMOXKHO MpoTepo3soHcKon, OapXHHCKOH hopMallMH OCTasIOCb elle He OKasaH- 
bIM OKOHUATEIbHO, SOosee TOrO — OHO MocTaBsIeHO NOX Oobuloe COMHeHHE. 

B. A. O6pyyes BbicKasal TpesnomoxwKenve O pasBUTHH STHX OTOMKeHHH 
afpaX HeKOTOPbIX CKaOK HW KHero TMaleo30A MO oxKHOK oKpavne Keutea 
ory or Ynau-Batopa wa rpaHulle c BHagqunol ToOu, rye Koe-ryle BbICTynaerT 
IpeBHHuH yHaMeur. 
Hopeliuime uccieoBaHuaA He NOATBepAHIH STOTO MpeAMoOOKeHuA HU WOKa- 
BaJIM, UTO BCIOLY B 3TOM palioHe JOCTaTOUHO IWMpOKO paclpocTpaHeHbl OMHO- 
jOOpasuble 10 cocTaBy HeMble TOMLIN cpeHero Maseos0d UW PayHUcTH4eCKN Oxa- 
DaKTepH3OBaHHble NepMCKHe OTMOXKeHUA. OTCYTCTBYIOT STM OTJIOKEHUA U B 6O- 
Wee 1OXKHBIX palionax. Tax, C. H. Anexceliuuxk (1) Ha ocHOBaHMM CBOUX COOCTBEH- 
HbIX HaOmOeHHuM, a Tak2%Ke Matepuason A. 9. CreaneHko, coOpaHHbiXx PlaBHbIM 
o6pasoM B palione ropoga Calin-[ange v nocenkos J[samprn-Y79, apuraura 
4 Batiuunry, B KOro-Bocrounolt Mourosuu, IpHilled K BbIBOJY, YTO OTMOMKeHUA 
BToH WopMaluv, CUHTAaBUIMecH paHee NOKeMOpHMCKHMM MIM lMaJleo3OHCKHMH, 
Ha OCHOBaHHH coOpaHHolt B HX (bayHbl, OTHOCATCA K CHJypHlicKOH M JeBOH- 
IcKoll CHCTeMaM HM ABJIAIOTCA He KOHTHHEHTAJIbHBIMM OOpas0BaHHAMH, a MOp- 
CKMMH. 

CxojicTBO ONHCAaHHEIX BbIMe NaseOHTOMOPHYeCKH HeMbIX To, Kentres c day- 
HUCTHYCCKH OXapaKTepH30BaHHLIMH OTJIOXKeHHAMH cuypa uM JeBoua [Oro- 
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Bocrounoli Mourommu wu oTuoxenwi HMxKHerO KapOoHna, HaOsm10/aBIHM)| 
B. A. O6pyuepem (5) no p. UWlapa-lou, a ypyrumMu uccueqoBaTeuAMH— B ]| 
KOTOPDIX JpyPUX palioHax CTpaHbl, NO3BOUAIOT HaM MOJIHOCTbIO IpHcoeMHUTE| 
K BplBoay C. H. Anekcefiunka 0 IpHHagsexHOCTH OOmbIleM YacTH paspe3a 31| 
TOJMLM K CpeHemMy Tasleo3o10. 

Baecte ¢ TeM, DpHCYTCTBHE B lOve PasBUTHA STHX OTOXKEHUH PayHUcTuyeC| 
OXapaKTepH30BaHHbIX HWKHE- H BepXHeMepMCKHX NOpOs, OY€Hb CXOMHBEIX | 
cBoeMy COCTaBy H CTelMeHH MeTaMopdH3Ma C HeEMBIMH TOJIMaMH cpefHero Madi} 
308 KeHTes, H3 COCTaBa KOTOPbIX OHH H OblWIM BbIeJIHbI, TOSBOAeT HaM TAK} 
CUMTATb, UTO 3TH HEMbIe TOM OOHUMAIOT COSCO! He TOJIbKO CpeAHHH, HO H Bef! 
HH Mayleo30, B TaCTHOCTH OTJOXRKeHHA NepMcKoH cucTembl. IlocsieqHue ycTaM 
leHbl NO Yuan-BaTopom u wKHee nocsesuero, B OobWOH Hu3syanHe Ke] 
JleHa, B Gacceline p. YbJ3bl H B HEKOTOPbIX ApyruX palonax cTpauHbl, rife | 
TOrO OHH OTHOCHJIMCb K HW2KHeEMY HJIH Cpe@HeMy Maeo30Ww. 

STH MaseOHTOMOrHYeCKH HeMble cpejlHe- H BepXHellasleo3oHCKHe OTJOKeH 
BocrouHot Monrojuu HeCOMHEHHO ABJAIOTCA MOPCKHMH H MpHvOperxKHO-Mopcl 
MH OOpasoBaHuamu. Bosbiiad ux MOLWIHOCTb, Jocruraroulad Mectamu IE 
19 KM, CBHJeTebCTByeT O TOM, UTO OHH HaKkallIHBaJIMCb B OPPOMHOM TIO CBO, 


pa3MepaM TreOCHHKJIMHaJIbHOM OacceliHe. 
Tocrynuuo © 
27 Il 195% 


UHMTHPOBAHHAA JIMTEPATYPA 


1c. H. Amexcetitux, JAH, 58, N 8 (1947). 25. M. Kynametcre 
Marep. Kom. no ucen. Mouroa. u Tanny-Tys. Hap. Pecn. u Bypat-Mour. ACCP, sz. 1, Hd 
AH CCCP, 1929. %3. A. Jle6eneBa, Tp. Monrom. Kom. AH CCCP, zs. 16, (i 
4A A. Max xkasees, IIpo6s. cos. reosm., 5 (1935). © B. A. OO6Opyues, Lextpa’ 
naa Agua, CepepHprt Kutait u Hanp-llanp, 1 u 2, CII6., 1900—190i1. °® B. A. O6pyueée 
Teosorna Cu6upu, 1—3, M3. AH CCCP, 1935—1938. 7B. A.O6pyues, C6opu. 
upocbl reoworHH Cuoupu, |, Mag. AH CCCP, 1945.8 B. A. O6Opyues, Tp. Monr 
KoM., B. 6, M3. AH CCCP (1954). ®°M. A. Ycos, Vas. Teon. xom., 34, Ne 297 (191 
o'B. K. “Dai kKopck HH, Tipo. cop. reos:, 50 (1oso)ue oe ote efamag 
TIpo6a. cop. reon., 5 (1935). 1 Ch. P. Berkey, Fr. K. Morris, Geology of Me 
golia, N. Y., 1927. 78 A. W. Grabau, The permian of Mongolia, 4, N. Y., 19 
44 Pp. Teilhard de Chardin, Bull, Geol. Soc. China, 9, Ne 2 (1930). ' 
) 


‘ 
) 


986 
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LEOMOLHA 


H. H. MAPTbAHOB 


K TEOJIOPMH NEFMATHTOB HATOPbS CAHIHJIEH 
(f{OFO-BOCTOUHAS TYBA) 


(I]pedcmaeaeno akademuxom J. H. Mlep6axoesim 4 IIT 1957) 


| 
| 


Ony6.IMKOBaHHbIe B JIMTepaType CBeeHNA O NermMaTHTAax 1oro-BocTOKa TyBbI 
aHUYMBaloTCA MOKA JIMIWb YNOMMHAHHAMH MerMaTHTOBBEIX 2K 10 p. Miopex (?). 


{Ke MIPHBOAMTCA KpaTKaA XapakTepucTHKa STOO NOJA Ha IpHMepe ero 1wro- 
1aqHoro = yuacTKa *. 

M3yueHHbiit pavioH pacnojoxKeH Ha MexKypeubu Tecb-xem — Kaunk. 

CJIOMKeH HEMOH MeTaMOpdv30BaHHOH, BepoATHO, Prz TeppuHreHHOH Toe 
OrlacHO MOKpbIBalolleH ee Tak2Ke, BepoATHO Prz, HemMol MeTaMOop*Hu30BaHHOH 
pOoHaTHOH Tove. CormacHoe 3aueraHHe MeTaMOP(PH3OBaHHbIX TOV, OT- 
senHoe enje A. WU. Jlepeuxo (3), Ho orpuuaemoe A. JI. Jloquupm u ap., noz- 
\pKTaeTcA HaJIMYHeM MeXK]TY HUMH TIpepbIBHCTOH 30HbI NepeclaHBaHHA MOILL- 
cTbio Jo 300 mM. 

TeppureHHad Tova patoua, cya NO OcTaTKaM MepBHUYHbIX OCaOUHBIX I0- 
Jl, COXPaHHBUIHXCA B MecTax Oovlee cula6oro ee MeTaMOpdu3Ma, CJlaraJlacb 
CCIAHWOBAaHHbIMM APIHJIIHTaMH, SaMellaBIUMMHCA K BOCTOKY OT Pp. Apa- 
ak paccJIaHWOBaHHbIMHM aJIeBPOJIMTaMH C NayKaMM pacCJaHIOBaHHbIX apruu- 

TOB H KBaplleBbIX TecuaHHKoB. B nocweqHuxX MOA BO3selcTBHeM rpaHHTOB 
pasOBaJIMCb MACCHBHbI€ POrOBHKH HM KBapluTH (Mexyypeube Apa-Oymak — 
paT), a B aleBpouuTaxX KpoMe TOrO — IIATHHMCTbIC POFOBHKH C OHOTHTOM HU 
PMaJIHMHOM H, JaJIblle OT HHTPY3HBa, MATHUCTHIe CAH (r. XallypTy-yvia). 
SMAaTHTbI B ITHX MOPOMax OTCYTCTBYIT. 

B aprussuTax B pe3yJIbTaTe BOSeCHCTBHA TeX 2Ke PpaHHTOB OOpPasoBaJICA WIM - 
KUM KOHTAKTHbIM OPeOJI HH bCKUHOHHBIX PpaHaT-OHOTHTOBbIX THEMCOB, Nepexo- 
MMX MpH yasleHuH OT TpaHHTOB B KBapll-CPHOPOJUT-CJOLAHbIE JIOKaJIbHO 
Jb UIMATH3HPOBaHHble CIaHUbl, 3aMellaioliveca jlaslee *busIMTaMH, coyep- 
AMLMMU =MHOra pesIMKTbI aprusautTos. B rueicax M CJIaHllax cojep- 
ATCA OOJIbUIOe KOJIMYCCTBO TEPMATHTOBbIX XJ, paCiipOCTpaHeHHbIX, OAHAKO, 
3THX MOpomax He TOBCeMeCTHO **. 

Kap6onaTHad Toma palioHa MocJeqOBaTeJIbHO C BOCTOKAa Ha 3anayq npes- 
aBJICHa: CePbIMH MOCJIOHHO OKBAPWOBaHHbIMH «BOHIOUNMH» MpaMOPH30BaHHbIMH 
BECTHAKAMH, CepOBaTO-GeJIbIMH MeCJIKOSEPHUCTbIMH MpaMOpaMH C MeJIKHMH 
wylikamMu rpaduTa, U, HaKOHell, OevIbIMH CpeAHe- M KPYMHOSePHHCTbIMH Mpa- 
paMu C KPyNHbIMM JIMCTOUKaMH TpaduTa. Takum oOpa3oMm, yBeuIMueHHe Me- 


* HekorTopble Hamm Ha6/IOseHuA, Kacalounecs reovlorHH WaHHoro pakiona (pasyenenue pas- 
TIX 3eCb OTJIO%KeHHH HA HH2KHIOIO — TeppHreHHY!IO HM BepXHIOIO — KapOoOHaTHYIO TOMA C 
HaMU epeciauBaHuA MexKAY HAMH, CBA3b MeTaMOp@u8Ma STHX Tov He C perHOHabHbIM, 
> KOHTAKTHBIM MeTaMop@H3MoM MpopbIBaioNMX HX rpaHHTOB U Ap.) ObliM uCcMomb3oBaHbI JI. H. 
‘OHTbeBbIM B €FO CBOAHOH padote (‘). A ‘ 
** Oro OOCTOATeIbCTBO, a TaK2Ke. WHEBMATOJIHYCCKHH XapaKTep SK30KOHTAKTHOTO BO3JeH- 
3H IICTMATHTOBbIX 2KHJI He MO3BO/IAIOT COracHTbCa c mpeycrapenuveM (*) 06 yyacTHM Merma- 
TOB B OOpa30BaHHH KOHTAKTHbIX THEHCOB. 
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TaMOppu3Ma KapOOHATHBIX MOpOk COMPOBoOrRaeTcA MOCBeTJIEHHEM HX OKpat 
HW COBMalaeT C YCHJIeHHeM MeTaMop(H3Ma TeppHreHHOH TowwIM. B mpamoj} 
BCTPeualOTCH HHOLLa OTACMbHbIC KHJIbI NeTMATHTOB. 

[panuTsl, MeTaMopiusyioule OCaNOUHbIi KOMMJIeKC, ABIAIOTCA Cpel} 
H KPYHWHOSePHUCTHIMH PO8OBaTO-CepbIMH MHKPOKJIMHOBbIMH NOpoaMu C OVJIKi 
Ka3om Ne 25—28 u HeOoubIuHM KOsMUeCTBOM OnoTHTa. B KayecTBe akIleccy 
HbIX MHHepaJIOB IIPHCYTCTBYIOT allaTHT, THTAHOMAFHETHT, WMPKOH; BTOPHUHBIX} 
cepHuuT, xJopuT. B anukaJIbHbIX (palluAX MOABJIAeTCA aJILMaH]MH HW MYCKOBI 
Xumuyeckui cocTaB TpaHHTOB XapaKTepH3yeTCA MOBbILIeCHHbIM COjlepKaH 
SiO, (72—76%) u Fe,O, (4—5%), noHMxKeHHEIM — CaO (0,6—1,5%) u M 
(0,4—0,5%), a Takxe npeoOsmananuem K,O (5—6%) nag Na,O (3—1%). 
KOHTaKTe C KapOOHATHBIMH MopoyaMu B PpaHHTaxX yBeJIMYMBaeTCA cOfepKay 
CaO (no 3,3%), Na,O (go 3,5%), Ti, P, F u ymenpmaetca cofepxanue Si 
(q0 67%) u KO (g0 8,6%); Ipu 9TOM NOsBAAeTCH OObIKHOBeHHaH POroBasl 4 
MaHkKa, c(beH MH (bJOOpHT. CHeKTpaJIbHbIMH aHaJIH3aMH B rpaHuTax OOHapyz 
Baiotca Sn, W, Li, B, F, Ga, B wauxax — SnO,, mweenuT, nHorga MoS: 
(bepriocoHnT. q 

B rpauutax HaMeuaeTCaA CBA38b HX CTPYKTYP B aluKaJIbHOW Palluu C COG} 
BOM II€pBHUHBIX BMellalolWHX NOPOA: B aprHJJIMTaX TpaHHTbl HMeIOT Nopdus 
BUJHY1IO CTPYKTYpy, B KapOoHaTHBIX Noposax, oTUACTH aJleBpOsMTaX — If 
MaTOHIHY!0 C YUaCTKaMH allJIHTOBUAHOH, rpacbuuecKoH HM THe3qaMH OJIOKOBY 
I]pu 3ToM B apruJlIuTax rpaHHTbl CONPOBORAAawTCA HKHJIAMH WerMaTHTOB, COCTE 
JIAIOULMMHM MHOTa UX WKUIbHY!IO (alluio, H B KapOOHATHbIX NOpOWax HU B aJleBy 
JIMTaX Ne€FMaTHTbI OObIUHO PasBHBaloTCA B COpMe aNuKaJbHOM calluu rpaHyh 
Tae. ALA She ie . 

BospacT rpaHHTOB TOUHO He YCTaHOBJICH, HO Ha OCHOBaHHH HX NeTpOxul 
yecKOro H MeTaJIJIOreHHUeCKOFO CXONCTBA C TpaHHTaMH CIOTXOJIbCKOFO K¢é 
miekca (1) erO MOXHO YCJIOBHO CUHTATb J€BOHCKHM. 

B cTpykKTYpHOM OTHOWMeHHH paHoH MpecTaBaeT CeBeEpHOe KPbIJIO KpyM 
CYOWHPOTHOH AHTHKJIMHAaJIN, B OCeBbIX YaCTAX KOTOPOH pasMelllaeTcA HHTPyst 
YNOMAHYTHIX TpaHHTOB, BbITAHYTbIH B LWHPOTHOM HalipaBseHuu. Kpbisio ocHi 
HOM CTPyKTYPbI OC/IO%KHEHO PAOM KYNOJIOBHAHBIX AHTHKJIMHaJeH, TPH U3 I 
TOPbIX pacnOJarajwoTcA Ha TeppHTOPHH paccMaTpHBaemoro paiioHa: MeHbIL 
B yp. XyweTuH-roOu K sanagy or r. Loon, cpeqHaa — Mexay Mepuyuar 
r. Hoon u pu. Apa-6yak, a HanOosee KpynHad — K BocToky oT py. Apa-6ym 
Kynom0BnyHble CKaKH B CBOIO OYepeb OCIOXHEHLI pasHOOOPasHbIMH B MOpCt 
JIOTHYCCKOM OTHOLICHHH elie Oovlee MEJIKHMH CKJIa.KaMH, HMeIOWIHMH OcTaTOU 
OTYUCTJIHBO BbIPaXKeHHYIO OCb H PaclOJIOXRKCHHbIMH MO] PpasHbIMH YrvlaMH K OCHO 
HOH CTpyKType. 

a TeppHTOpHH ABYX MepBbIX H3 YKa3aHHbIX KYMOJIOBUAHBIX CKaJOK, I 
NepBHYHO TeppHreHHas Tosa Oba OMHOPOAHA, MerMaTHTb! B Heli pacnpey 
JAIOTCA JOBOJIbHO PaBHOMePHO, pachOwlaraicb B KOHTAKTHBIX FHelicaxX H CwHé 
Wax 0 HallpaBseHuio clanieBoctu. Ha Tepputopuu BocTouHol KyNOJOBYLH 
aHTHKJIMHaJIM, Te paspes TeppureHHOl TOM OblJI HeOMHOpPOseH, NermMaTuH’ 
pacnpeeAOTCA HepaBHOMepPHO, MpHypounBascb kK MayKe MeTamopcbus 
BaHHbIX apruJuToOB (r. Opat, r. Basu-yna). B KapOonaTHyto TOMMY Kak | 
samae, Tak HW Ha BOCTOKe paliOHa MerMaTHTOBbIe XKHJIbI IPOHHKAIOT PeLKO, Mp 
YM KPYHbIe MYCKOBHTOBHI€e MerMaTHTbI, KaK MpaBMJO, JOKaUSYIOTCA rpyniial 
no 5—10 2M B M@JIKUX aHTHKJIMHaIAX OJIM3 KOHTAaKTa C KapOOHATHOH TOMI 
(Hampumep, OOHapy2keHHoe HaMH MecTOpoxeHne Mapar B BepXOBbAX TlepBo 
paBoro MpuToKa OJHOMMeHHOrO pyuba). 

IlermaruTospie 2KuJbI palioHa UMeIOT MOLLHOCTS oT 0,06 n0 60 M u mpoca 
*KHBAIOTCA 10 MPOCTHPaHHlo Ha paccTosHue or 0,2 no 400 Mm. Popma xu OOEIE 
IJIMTOOOpasHas, HO BAA OT PpanHTOB uHOra ObIBaeT curapoo6pa3sHon. Oxo. 
KOHTaKTa C KapOOHaTHOH TOMMeH MerMaTHTbI MpHoOperaioT MMH38OBUAHY! 
CJOAHO-H3OTHYTYIO M LITOKOOOpasuy10 (bopmy. Boxpyr KpymHbIx JHH3COOpe 
HbIX TeJl B CaHWaxX HM€CTCH 30HA IWHMPHHOH Jo 25 M MeaKOM JONONHHTeEIbH 
CKaquaTOCTH, NepexokaueH B NNOMYaTOCTh M gaTyXalolleli K nepudepun. 
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QK3OKOHTAKTHbI€ H3MCHCHHA BOKPYyP XK BbIparxKaloTcA B CAHaXx o6pa3o- 
aHHeM SOHbi POrOBHKOB (AO 2 M), a OKOJIO MYCKOBHTOBLIX [erMaTHTOB Kpome 
pro OOpasyeTcs BEITAHYTbIM MO MpocTupanulo Opeos MHTeHCHBHOL My CKOBUTH- 
AU WMpHHou Jo 00 M HW pexke — TYpMaJIMHH3salLM CaHes, IUMpHHOH yo | mM. 
» KAPOOHATHHIX MOpOMaX XMJIbI COMpPOBOAAalOTCA OKBAapleBaHHeM HIM 30H! 
PYMHOSePHUCTHIX JMOMCHAOBbIX Mopoy (qo 0,6 m). 
TlermaTuTpl OO afar anlJIMTOBUAHOM, OpTOTeKTHTOBOH, rpacbHuecKoli u Mer- 
aTOMAHOK ~CTpyKTypaMH, a TakxXe BTOPHUHbIMH CTpyKTypaMM 3aMmelleHua. 
eKCTYPa 2KHJI MaCCHBHad, y¥aCTKOBad WIM 30HabHad. B xnsax yYacTKOBO- 
0 CMIOKEHUA CTPYKTYPHble pasHOBUAHOCTH MerMaTHTa pacwouarawrTca 6e3 BU- 
amo 3AKOHOMEPHOCTH, a B 30HAJIbHBIX TelaX OHH OOpa3y10T TMocseqOBaTeJb- 
{ible KOHIEHTPHyeCKHe OOOJOUKH, MpHyeM TerMaTOHJHble CTpyKTYpbI H CTpyKTy- 
bit 3aMeCLLCHHA TATOTeIOT K WeHTpy 2%uN. TlomHy10 30HaNbHOCTb Yale MMeIOT 
uHisOBHANBIE Tesla, Tle UHCIO 30H MaKCHMasbHOoe. OgquaKo TOPH30HTaJIbHad 30- 
MabHOCTb B STHX TeslaX BbIpawKeHa He TaK YeTKO, KaK B 30HAJIbHbIX Tewlax 
hsixro06pasnoii (pPOpMbI, rye, HECMOTPA Ha MMHMMaJIbHOe KOJIMYECTBO CTPyKTyp- 
bIX 30H, MOCwIeqHHe BbIpaxkenbl ACHO. HanpoTvB, B WTOKOOOpasHbIxX Tewlax 
pH HaJIMUHH BepTHKaJIbHOM 30HaJIbHOCTH TOPpH30HTaJIbHad — MpakTHyecKu OT- 
| YICTByeT HM allIMTOBHHbIe OTOPOUKH He OOpa3yroTca. 
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| Mynepasioruyeckol cocTaB MerMaTHTOB OTHOCHTeJbHO Mpocr. B nermarn- 
fax, 3elaraiolulux B rHelcax HV C/laHWaX, OH NpeAcTaBsIeH MHKPOKJIMHOM (HHOrya 
DpTOK1a30M), KBaplleM, OvIuroKa30m Ne 20—25, ambOuTOM, OHOTHTOM, MYCKO- 
ATOM, IepJIOM, aJlbMaHJHHOM. Pexke BcTpeyaloTcs: alaTuT, OepuJ, TpudenuH, 
PuTaHOMarHeTHT, NHpHT, Cal,, wupKou, SnO,, komymMOuT. B 30He OKuCMeHHA 
BcTpeyaeTCA CHKJIepuT, reTepo3uT HU AHMOHUT. Bowbuoe BMAHHe Ha rulepreH- 
HbIe TIPOMeCChI OKA3bIBaIOT MOBEPXHOCTHBIe BOsbI, OOoraljeHHbe H,S (°). 

| Muuepasoruueckuit cocTaB MermMaTHTOB, 3aJleraroll“x B KapOouaTHo! Tove, 
e 6omee npocT: O6bIMHO 9TO Tea, Ha 80—95% cocTosmMe u3 MlarvoKkwa3a 
MUKPOKJIMHa C UpesBbIUalHO HH3KUM COJepxKaHHeM KBaplla. B HeKOTOpbIX KHIAaX 
pTMeyaeTca yuacTue Auoncuga, tbuoromuta, KopyHsa, rpadutTa. 3a npesenamu 
DacCMaTPHBaeMOrO palHoOHa B KapOOHaTHOM Toe OOpasyloTcA CMOyMeHOBEIe 
€fMaTHTbI, KOTOPbIX MbI 3eCb He KacaeMcs. 

| Bce mermMatTuthl, 3eararouMe B Helicax HW ClaHlax, T. €. B NepBUYHO TeppH- 
reHHOM Tove, MOryT ObITh NOpasfeseHbI Ha Tpu rpynnst. 

1. Buorurospple MerMaTHTbI OPTOTeKTHTOBOH HM rpaduuecKOH CTPYKTYpbI u 

pocToro MMHepasiormuecKoro COcTaBa (MHKPOKJIMH, KBapl, caOvIeBHAHBIH On0- 
(MT, WwarMoksa3, HHOrma MyckoBurT). IIpomecch! 3aMeuleHHA B HUX MpakTHyecKH 
btcyTcTBy10T. )KuuibI 3aleraioT B THeHCaX H YaCTHYHO B OMOTHTOBHIX CJIaHWaXx, 
MeIOT IvIHTOOOpasHy10 (bOpMy, MaCCHBHY1O WH yYaCTKOBy!O TeKCTypy, HO 
OryT O6aqaTb WH TOPH3OHTAIbHOM 30HaJIbHOCTbIO. OHH cocTaBJAIOT Oosee 
H0% 2KHJI MerMaTHTOBOrO MOJIA. 
2. MukpoksMHOBble MerMaTHTHI NerMaTOUAHOH CTPyKTYpbI H OYeHb MpocToro 
MHHepaJIOrH4ecKOro COcTaBa (MHKPOKJIMH HW KBapll, HHOra TYpMaJIMH MW OnOTHT). 
‘Ipomeccbl 3aMellleHHA JIA STHX MerMaTHTOB He XapaKTepHbI M OTMeUAaIOTCA 
[OJIbKO B CAMbIX BeEPXHUX YaCTAX XK, Te NOABAeTCA MyCKOBUT. /KusbI 3aue- 
ralOT B OMOTHTOBHIX, pexke (pe/IbAWIMATH3H POBAHHBIX CaHax. OHH HMeIOT JIHH30- 
AIM IITOKOOOpa3sHyio (OpMy, MacCHBHY!O HH CaOO30HaJIbHy!0 TeKCTypy. 
B MOCIeMHeM CuLyY4ae NO BEPTHKaJIN B KUAX YCTaHaBJIMBAaIOTCA MepeXObI B Ter- 
MaTHTbI WepBoll WH TpeTbeli rpynubl. PopH30HTasIbHad 30HaJIbHOCTb, OCOOeHHO 
3 cyyae WITOKOOOpasHot cbopMEI, ca6o 3ameTHa. IlermaTuTbl cocTaBJIAIoT He 
jomree 5% HKU NOWIA. 

3. MycKoBuTopble WerMaTHTbI NerMaTOHAHOH CTPYKTYPbI UM pasHooOpasHOrO 
fMHepamoruueckoro cocTaBa. B Hux HaxOJATCA BCe MHHEepaJIbl, CBOHCTBEHHBIC 
IerMaTHTaM TOJIA, B TOM UHCuIe H AKI[eCCOpHble MHHepaJIbl MATeEPHHCKUX pa- 
1HTOB. Oco6eHHO WIMPOKO Pa3BUTbI MYCKOBUT H IWepJI, KPHCTaJIJIbI KOTOPBIX JO- 
THTAaIOT OOJbIUHX pasMepoB (MycKOBHT Jo 5X 10X20 cm, meps 40 4X 6X40 cm). 
MyCKOBHT B XKMJIaX paciipefesseTcsh HepaBHOMepHO: rHesqamu (10 1X3 M) 
| maukamu. Kauecrso myckosuta xopoutee. Ilermarntp! XapakTepH3ylwoTcs pas- 
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BUTHEM IIPOLMeccOB 3aMellleHHA, BbIparxkalolulMxXca OOpasOBaHHeM KBapU-MYCk 
BHTOrO KoMMIeKca. /KuIbI 3asleraloT TOJIbKO B ABYCJIIOMAHbIX CJIaHWaX, HME) 
JIMH3SOBHAHY10 (pOpMy, YacTO OGsaqaloT 30HaJIbHOCTHIO. CpeAM NerMaTHTOB M0, 
OHH cOCTaBJIAIOT He Gomee 3—5%. 

Bee BpliliecKa3aHH0e MO3BOUIAeT CHeaTb ceqyroulve BEIBOLbI. I lermaTuTos) 
XKUJIbl PaHOHa CBA3AHbI C MAKPOKJIHHOBbIMH, BAHAHMO, KCBOHCKHMH rpaHHTaM 
Kaka 3 BbIeJIeCHHbIX Ppyll MerMaTHTOB paciOJlaraeTcA B COOTBETCTBYIOUL 
MeTaMOpHYeCKHX MOpOAax, OOpascBaBlIHXCA B Pe3yJIbTaTe KOHTAKTHOYO ME 
MOp@H3Ma pacCJlaHWOBaHHbIX apruiuToB. B KapOouaTHyt0 TOJILy MermaTut 
BbIe XKHJIbI IpOHHKaroT pegxKo. Ilostromy B MerMaTHTOBOM Moule MpeoOsmazal 
TefMaTHTbl YMCTOH JIMHHM, MW MepCMeKTHBbI HaXOKAeCHHA MerMaTHTOB B KapC 
HaTHbIX NMoposax orpanuyenb. MycKOBHTOBBIe MerMaTHTbI OOBIYHO JOKAaIH3y1OT 
6143 KapOOHAaTHOH TOJIULM B Me@JIKHX AHTHKJIMHAaAX WH COMPOBOKMAaIWTCA 30H 
TePOPMUPOBaHHbIX CJIaHUeB, a TAaK%Ke MYCKOBUTHSAalMeH HM pee TYPMAaJIMHHE 
ilMeH BMellarollux Topod. Kpynubrx MecTopoxKeHHH MYCKOBHTa B paHoue O 
laTb He IpHxoquTcA. Bo3MOxKHOCTb Ke OTKPbITHA MeECTOPOKACHHH HEOOJIbIIO 
MaciuTaOa CO CulIOMOH XOpomlero KayeCcTBa BIOJIHE BepOATHA. 


Coper 10 H3Y4CHHIO MpPOHSBORHTCIbHbIX CH Tloctynus0 
AxkajemuH HayK CCCP 1b Wi nt95e 


UHMTHPOBAHHASA JIMTEPATYPA 


'T. H. Upanosa, H. UW. IWoaesas, Uxdopm. cops. BCETEN, ™ 4 (195 
2B. A. Ky3Hen08, W3s. AH CCCP, cep. reon., Ne 5 (1946), * A: VW Hepes 
JIAH, 65, Ne 2 (1949)... 4 JI. H. Jleoutsbes, Tp. Tysuncx. komma. oxcn., 4, We 
ren (1956). SH. H. Maprbpanos, H. T. Dnwepnuy, JAH; 47,98 
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HNokaaym AkagqemMun Hayk Cccp 
1957. Tom 415, Ne 5 


PEOQHOT HHA 


lj. O. OUMPOB 


®AIMAJIbBHOE CTPOEHHE HW CXEMA PACUJIEHEHUA 
PYCHHOO3EPCKOH YIJIEHOCHOM TOJILM 


(ITpedcmaeaeno Gxademuxom J. B. Haauexunoim 1 III 1957) 


Tycunoosepcknit yrieHOcHbIH paliou pacnouioxken B 120 KM K wry OT’. YslaH- 
9, B Npewetax Cenenruuckoro alimaka Bypat-Monroauu u reomopdouioru- 

KM lpefcTaBiner coOoH mexkropHy1o BuaquHy (orpaHMyeHHy!0 C ceBepo- 
maja XaMOHHCKHM XpeOToM, c woro-BocToKa MoxoctolickuM xpeOTOM), ABJIAIO- 
ylocH OMHOH H3 TeX YeETKOBHAHO PpaClOJIOMKeHHbIX BMaMH, KOTOPbIe BXOAT 
cuctemy oOwupHou Pycnno-YauncKkol fenpeccuu. B crpykTypHoM OTHOWeHHA 
HOH IIpeAcTaBIAeT KPYNHY1O CHHKJIMHaJb CeBepO-BOCTOUHOrO MpocTupaHUuA 
i POHE OAHOCTOPOHHErO rpabeHa, Ha UTO YKa3bIBaIOCb paHee HU ApPyruMu uccue- 
BaTeAMH. YTJICHOCHbIe OTJIOXKEHHA, Ha OCHOBaHHH ONpeneenua I. . Mapruu- 
HOM IIpeCHOBOAHOH (bayHb! NemeyHnoA (Ferganoconcha, Plicatounio, Unio, 
yrena), OTHOCATCA K CpeHeli H BepxHeli 1ope HU HHKHEeMy Mesy. B ceBepo- 
naqHo uactu lycuHoosepckol BNaMHbl OHH NOACTHAIOTCA BepXHelaseo30H - 
SMM (HIM HHXKHEMe3030HCKHM) NOp*HPHTOBbIM KOMIWI€KCOM HM Ha He3HayH- 
bHOM yuaCTKe B CeBepHOH ee YaCTH — KPaCHbIMH Masleo30HCKHMU rpaHHTaMH. 
B pe3ysIbTaTe MHOFOJIeTHHX paOOT B OOAaCTH Ppa3BHTHA Me€3030HCKUX yrvie- 
CHBIX OTJIO%KeHHH SaOalikaJibA, HU B YacTHOcTH TycuHOO3epcKOH BiaHHbI, 
. A. ®nopexcosy (1) yqaslocb CocTaBUTb CXeMY FeOJIOPMYECKOTO CTPOeHHA yrvie- 
cHOH TomH TycuHoosepckoro paHoHa, KOTOpadA 3HaUHMTeIbHO OTJIMYaeTCA 
paHee mpeIoxwKeHHbIX CXeM. OH JleJIHT BeCb pa3pe3 Ha TPH CBHTHI: 1) cBuTa 
MOMHCKHX KOHTIOMepaTOB MoOLHOCTbIO 200—250 mM, 2) mecuaHHko-aJleB- 
JIMTOBaA CBHTa MOUIHOCTbIO 200—300 M, 3) necuaHHkKO-aprMJJIHTO-yruincTax 
TyieHOCHaA MpOAyKTHBHAaA) CBuTa MoULHOcTHIO 1150—1400 m. B yrseHocHoK 
WTe OH BbIJeIAeT TPH NOJCBUTHI: HHIKHIOIO, CPeHIOIO HW BePXHIOW. 
IIpennoxenHan H. A. Mnopencoppim cTpaTurpadpuyeckan CcxeMa Halla B. 
HOBHOM TOJTBepxKeHHe B HallHX JHTOMOTO-PaluaJIbHbIX UCCIeOBaHHAX, KO- 
pble NOSBOJIMJIH OOOCHOBATh viaBHble ee NOMpPaslevIeHHA, eTAJIM3HPOBAaTb CTPO- 
We OTEJIbHbIX CBUT H COMOCTABHTb Paspe3bl HEKOTOPbIX PasBeOUHBIX YYACTKOB. 
aOOJIeHHA Hajl XapaKTePpOM MIpOCTPaHCTBeHHOH CBA3H TeHeETHYeCKHX THMOB 
po, clarar‘ouluxX YrJIeHOCHY!O TOJIULY, NO3BOJIHJIM HaM BbIABHTb HeKOTOpbIe 
KOHOMepHOCTH (pallHasIbHOrO CTPOeHHA TOVJIMH, KOTOpble Jerid B OCHOBY ee 
cueHeHua (puc. 1). 

Ilo cremeHu HaCbIIleHHOCTH pa3pe3a OTJIOXKCHHAMU ConorHErx cpauul, T. e. 
CTENCHH YIJICHOCHOCTH, BCA TOVJIILa MOKET ObiITb NOApasseeHa Ha TPH CBUTHI: 
*KHAA (500—540 m) — nuxKHSAA OesyroubHax cBuTa; cpequad (900—1110 m)— 
JIGHOCHasA CBHTa; BepxHaad (360—400 mM) — BepxHasn OesyroubHas CBUTA. 
Kpome Toro, HHKH1O10 6e3yroJIbHY!0 CBHTY MbI MOpa3syessemM NO JHTOMOFO- 
UHasIbHbIM MpH3HakaM Ha [Be NOACBHTHI, a CpeMHIOIO (yrvieHOcHy10) — Ha Tp 
WcBuTbl. Huxkuaa O6e3yroubHad cCBuTa OObeqHHAeCT [BE HUMKHHE CBHTHI 
. A. ®nopeucosa (cBuTY XAaMOHHCKHX KOHTJIOMepaTOB H NeCYaHHKO-aJlIeBPOJIH- 
BY10); YrleHOCHas CBHTAa Halllel CXeMbI B OOWLEM COOTBeTCTByeT MeCuaHHKO- 
rusuToyraucro cBure H. A. Paopexcosa. Bepxutow yacTb BbIeJeHHOH HaMH 
pxHel OesyrombHoH cBuTbt H. A. PuopexncoB onNcbIBaeT Kak (PallHiO MOHO- 
OHKUX KOHIJIOMepaToOB. 
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OcraHOBUMCA KpaTKO Ha JIMTOMOTO-allMasIbHOH XapakKTePHCTHKE BbIACI 
HbIX HaMH CBHT. 

HuxHAA OCe38YrOTbHAA CBHTA MpescTaBseHa B OCHOBI 
rpyOoo6OMOUHbIMH, FpaBHHHO-rasleuHbIMH HM KPYMHOSePHHCTbIMH MecdaHb 
OTJIOXKCHUAMU, CBASAHHbIMH CBOHM MPpOHCXOKJeCHHEM B OCHOBHOM C IIpOJIIOBHa: 
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Puc. 1. CxemaTuyeckaa reomormueckad Kapta Tycunoosepckoro yraenocuoro paiiona. Hux) 

6esyrovIbHan CBHTA: Ja — HWKHAR ToxcBuTa, /6 — Bepxuaa nozcBuTa; yIJICHOCHAA CBI 

2a — HuxKHAA NoAcBuTa, 26 — CpeaHAA MogcButa, 26 — Bepxnaa noycsuta; 3 — BepX1 
6esyrombuad cBuTa; 4 — Trpanntsl; 5 — nopduputosstii Komnsexc; 6 — napurn 


nbiMu (cbauuamu. Tlopoyer soli CBHTbI OOHAKaloTCA B OBparax B ceBepo-3all 
Hol uactu TycuHoosepcKoH BmauHbl. 

Hokus MOACBUTa MpescTaBeHa OTOXCHHAMH KOHYCOB BbIHOCa BPCMeHH 
MOTOKOB H XapakTepusyeTca MpeoOsJaqaHveM MIOXO COPTHPOBaHHbIX KPyM 
H CpedHerayleuHbIX, HHOTa BaJlyHHbIX KOHTVIOMepaTOB, KOTOPbIM MO,UHHE 
necuanHHuku. Mouoctb noycBuTh 120—140 m. 

Bepxuasd MOACBUTa OTIMUAeTCA OT HHXKHEH MOABJICHHEM O3ePHbIX (pal 
HapsAy C OTMOXKEHHAMH KOHYCOB BbIHOCA, CJ1O*KeHA KPYNHO- HW CpeAHE3ePHHCTH! 
MeCuaHHKaMu, MPOCOAMH KOHTJIOMepaTOB; B BEPXHHX TOPH3OHTaX MOJCBE 
NOABIAIOTCA M@JIKOSCPHHCTbI€ M€CYaHHKH H MaJIOMOLIHBIE MpOCJIOM aJeBpoO. 
TOB, aprHJJIHTOB H YIIMCTLIX aprHauToB. MomHocth nozcBuTpr 380—400 

YramenvocnHaav CBUT 4 CHOKeHa KOMMIEKCOM OCATKOB PeCuHELX, 03 
HBIX H OOJIOTHbIX (allMi; HMYTOAHOe 3HAYeHHE MMEIOT 3/eCb NPOJOBMaIbE 
oTmoxenun. UnaBHolt oco6eHHOCTHIO STO CBUTbI ABAeTCA MpUcyTCTBUe yro 
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bIX MaCTOB, T. €. OOpasoBannit SoNOTHBIX balluit, KoTOpEIe MpocTpaHcTBeHHO 

TeHeTHYCCKH CBAZAHEI C (allMAMM O3eP HM BMECTe C TeM 3aBepUaIOT KaxK Ibi 
Tal pasBHTHA PewHOH AenTembuoctu. IIpH stom oTMeyaetca MpsMad 3aBUCH- 
(OCTh M€2KIy MOU[HOCTbIO PeYHOrO aJIJIIOBHA HM MOUIHOCTbIO HemocpescTBeHHO 
meqyroulero 3a HUM NO paspesy muiacta yraa. Tlopogpt yrmexnocnol cBuTsl 
CKpbITbI OypeHuem Ha TamunucKom, CepepHom, Sarycraiickom, Lleurpambuom, 
<OGOJIbI2KHHCKOM uM MypTolickKoM yuacTKax, eCTeCTBCHHbI€ BbIXOJbI nopog 
TOM CBHTbI MOXKHO HaOJIOAaTb MO pay OBparoB BOCTOUHOFO u 3anamHoro Gepe- 
op 'ycunoro osepa. Ilo couerannio cballMasIbHBIX THMOB NOpO yruieHocuad cBuTAa 
(oxkeT ObITb MOMpasqemeHa Ha TPH NOCBUTHI. 

Hypkuad MoscsuTa XapakTepu3yeTca TeM, 4TO B ee COCTaBe 3HaYHTebHYIO 
Ob UTpPaloT OCANKU OSEPHBIX H OOMOTHEIX auHh; MeHbIy1o — rpyOosepHu- 
TbIe OCAKH KOHYCOB BLIHOCa BPCMCHHBIX MOTOKOB M peyHBIX callu. Boworubie 
aM, MpeAcTaBeHHble YIAMM MW YIIMCTbIMH NOpoOdaMu, COcTaBJIAIOT cpaBHH- 
eIbHO MAJIOMOUIHbI€ COM, HO HEPEAKO Ha OTACJIbHbIX YYaCTKAX YFOJIbHbIe M1acThI 
(OCTHTar1oT SHAYHTeJIbHOH MOUHOCTH (Zo 1,5—2 m). Orsoxmenua 9TOM NOJCBUTEI 
acIIpocTpaveHbl B Hu3ax paspe3a TamuuHcKoro, Myproiickoro, CesepxHoro 

Saryctalickoro yyacTKos. MomtHocTs nogzcBuTsr 400—450 m. 

Cpequaa MOACBUTa OTIMYaeTCH OT HMKHeH 3HAUMTeJIbHBIM YBeIHYeHHeM 
i i PeUHbIX OTJIOMKeHHU, a TaKKe YBEMYCHHEM MOLIHOCTH OOJIOTHBIX (palluit. 

STOH MOACBHTe, OCOOeHHO K ee BEPXHHM TOPH3OHTaM, MIpHypoueHbl HaMOowee 
(OWHBIC YFOMbHBIC MiacTh. OTIO*KeHUA MOACBUTHI pacipocrpaHeHbI B BepXax 
yaspesa Tamunuckoro u Saryctalickoro yuacTkKoB, B cpeqHeli uactu CeBepHoro 
vgacTka HW B Hu3ax pa3pe3a LlenrpambHoro u XomG0bAKUMHCKOIO yYAaCTKOB. 
MomHOcTb MoycBuTbl 360—400 Mm. 

_ Bepxuasd nocBuTa xapakTepH3yeTca YMeCHbUICHHeM pOJIM PeUHbIX OTIOMKeE- 

WH WU 3aMeTHbIM MpeodlaqaHvem (pallu MpOTOUHbIX H 3aCTOHHBbIX O3ep H OOJIOT. 
| IJIaCTbI B ITOH MOACBUTe HMECIOT MeHDbILY!IO MOULHOCTb H MepeMexKaloTca 
MpOcJIOAMH YIVJIMCTbIX HU CMaOO YIIHCTbIX apruJIMTOB. OTjoOKeHHA BepxHelt 
ONCBUTbI pa3sBHTbI B Mpesesax CeBepHoro, LlextpambHoro u XonO6ombyxKUH- 
Koro yuacTKoB. B mpeyesax moceqHuX ABYX Y4aCTKOB yIOJIbHble MacTbl YacTo 
BIKJIMHUBaIOTCA H HECYT CJICIbI Pa3MbIBa AJIJIIOBMaJbHbIMA MOoTOKaMu. Mout- 
OCTh NMoscBuTHl 220—260 mM. 

BepxHaa Oe3yroOAbHaAA CBHTA XapaktTepu3yerca rpy6o- 
ONOMOUHbIMH IIPOJIOBHaIbHO-aJIJIIOBHaJIbHbIMH OTJIOXKCHHAMH, IIpeCTaBJIeH- 
bIMH B OCHOBHOM KOHTJIOMepaTaMH, TpaBeJIHTaMH WM Pa3HO3epHHCTbIMH Mecua- 
YWKaMU; MOMYMHeEHHOe 3HaYeHHe MMEIOT MEJIKO3CPHHCTbIe MeCYaHHKH, aJIeBpo- 
MTbI MW apryJiJIHTEl. 

Jimuib B HMKHMX YTOPH30HTaX CBHTbI BCTpeyaloTcA Mpocou yruei, 
TIMCTHIX MOpok HM OHTYMHHO3HBIX «OyMa2KHBIX» cCJaHWeB (OBpar MaJIbIii 
aaH). OTIO%KeHUA CBHTLI pa3BHTbl MO BOCTOUHOH OKpauHe I ycuHoosep- 
KOH Buagquust. MouwyocTbs cBpuTsr 360—400 mM. 

Haxkonenue ocaouHoro MaTepHasla yIvIeCHOCHOM TOMUH CBASAHO C JBYMA 
AKaMU CeIUMeHTalWH, KOTOPble HeCOMHeCHHO OOYCJIOBJICHEI OCOOeHHOCTAMH 
KTOHHUCCKUX JIBUXKCHHM, MPOHCXOAMBUINX Kak B OO/ACTH OCaqKOHAaKOMIeHHA, 
K HW B MpWexKallux K He OOaCTAX Pa3MbIBAa. 

K mepspomy (10pcKO-MeOBOMy) IMKJy CeMMeHTalMM OTHOCHTCA OOpa30Ba- 
we OcayKOB HW2KHeli M cpefHelt (yrmeHOCHOH) cBuT. XapakTep uepeqoBanuA 
allaJIbHbIX THIOB MOpOA B paspe3ax STHX CBHT PUCyeT KapTHHY HelpepbIBHOrO 
a3BUTHA OOWACTH AKKYMYJIAWMN HW OTpaxkKaer ONpeseIeHHy!O HallpaBJeHHOCTb 
pollecca 9TOrO pa3BHTHA. 

Ko sropomy (MeOBOMy) WHKJITy CeqMMeHTalHM OTHOCATCA OCaKH BepXHeli 
YTOIbHOM CBHTbI, KOTOPbIe BePpOATHO, MpeACTaBMAIOT MIb HW7KHUe TOPH- 
HTbI BTOPOrO 9Talla Me3030HCKOrO OCaKOHAaKOMJeHHA Ha MHTepecylolleH Hac 
PpuTopuH. er sme 
BnomHe Bo3MOxKHO, YTO BTOPOH WHKJI Me3O30HCKOM CeJMMeHTalMH, yrvleHoc- 
sl UaCTb KOTOPOrO OTCyTCTBYeT B Mpesemax I’ycuHoosepcKoH BNaqMHBI, UMe,I 
jlee TOMHOe pasBuTHe B coceqHUX BiaquHax TycuHo-YAMHcKol Jenpeccun. 


B3axaa 1750 993 


B Y6yxyucxoli, Oponrolickoli, Mpouruuckoli u Apyrux BMasMHax STOH Jemp 
CHH, Tle H3BeCTHO HasIMUHe YrJleNpOABJICHHA, MOLYT ObITb NOJIHOCTHIO MpeycTe 
JIeHbI 06a WHKJIa OCAaAKOHAKONJICHHA. 

Vutepecuo oTmetutb, uTo Jla6aH-l opxonckoe MecTopoxeHhe, pacioom 
HOe B CeBepo-BOCTOUHOM KOHUe TycuHo-YAHHCKOM JelmpeccHH CJIOMKeHO Iv 
HOCHBIMH OTJIOXKCHHAMH MeJOBOTO BO3pacta. BosMOxXKHO, YTO yrIeHOCHaA TOI 
3TOTO MECTOPORACHHA COOTBETCTBYET BEPXHEH YaCTH BTOPOFO CequMeHTALMC 
HOrO WHKJa, BbIsBsIeHHOrTO B TycuHoosepcKoM palione. B sto cBa3u, ec 
CTBCHHO MOXKHO MpefNOOKUTb, 8TO B Oomee HHAXHAX ropH30HTax {a6 
TopxoHckoro MecTOpOxKeHHA IPHCYTCTBYeT YIJIeHOCHadA YacTb MepBoro WHK 
ceuMeHTAalnh. 

Takum o6pa30M, MpeqviowKeHHad HAMM CXeMa paCUJIEHeHHA YIJIeHOCH 
Tommu FycuHoosepckoro patona JaeT OCHOBaHHA JIA BbIBOAOB MpakTHUeCKC 
3HayeHua. B gacruocTu, B mpesemax [ycuHoosepckoro paHOHa BO3MOXHO } 
JIMYHE YFOJISHbIX MvIacTOB B Ooslee rsry6OKUX TOPH3OHTaX MexAy oBparom Ay 
[aura (Bpesaetca B conky Bavy-3ypxe) u pasBeqaHHol uacTbio Llentpasbuc 
yuacTKka (B palioHe oBparos Bombo u Masnpiiit Ilom3yupr). BecbmMa BeposT 
HaXOKJCHHA YYFOJIbHbIX MwacTOB Mexyy LlenTpaJitHbIM Hu XOOOJIbQKHHCK 
yuacTKaMH HW 10Ox%KHee MocWelHero, a TaKKe Ha riyOOKHX TOpH3OHTAaX B paHc 
opparos Cpenuui, Manbiii Xaanp u Tamup. IlepcnekTuBHbIMH ABJIAIOTCA TaK 
nomad K wry Hu ceBepy OT TaMuHHCKOrO yuacTKa K CeBepy H CeBePO-BOCTO 
OT pa3BelaHHbix Nome Saryctalickoro yuactTKa. 


Jla6opaTopua reoworMH yrs Tlocrynus0 
Axajemuu HayK CCCP 98 Il 19578 
Jlenunrpay | 


UMTHMPOBAHHAA JIMTEPATYPA ) 


1H. Aw ®aopeucos, Asropeepar oKTopcKol  gmucceptaunu, MIY, 1¢ 
2T. rT. Maptuucon, JAH, 105, N 2 (1955). / 
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Toraagn Akagemun Hayk CCCP 
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PEONOPH A 


H. B. PEHTAPTEH 


POJIb MMPOKJIACTHYECKOrO MATEPHAJIA B KAPATAHMHCKON 
CBUTE. KAPATAHAWHCKOFO BACCENMHA 


(ITpedcmaeaeno axademuxom JI. B. Haauexuneim 15 III 1957) 


Visyuenne BellecTBeHHOrO. COCcTaBa KapOOHOBbIX OTMO%KeHM CepepHoro Ka- 
axcTaHa (Kaparanqunckni nu AKmosmucKknl 6accetinpl, SaBbaioBcKoe, Kynau- 
|TMeKCKOe MecTOpoxKeHUs H Ip.) NO3BOJIMJIO YCTaHOBUTb, UTO XapakTepHoli 
PpTOH pxAjla yIvIeHOCHbIX CBHT ABJIACTCA HaslMuHe B HUX MMpOKMacTHYeCKOrO 
aTepvHana. Hactosiee cooOulenne KacaeTCA HEKOTOPbIX OCOOeHHOCTeH cocTaBa 
-¢cTpoeHHaA KaparaHyMHCKOl cBuTEI KaparaHquucKoro Oacceliva, BbI3BaHHbIX 
DMCYTCIBHEM BYJIKaHOreHHOrO, MelJIOBOrO MaTepHaua. 

KaparaHyquuckaa cButa (mMoujHocTb10 850—900 m) c02xeHa B OCHOBHOM II0- 
}MMHKTOBBIMH TecuaHWKaMu (HHOra C TpaBHHHS-raseuHbIM MaTepHaJioM), 
MEBPOJHTAMH, AaPrHJJIMTaMH, YIVIMCTbIMH aprHJuuTaMu uw yraamu. TloqunHeH- 
ybIe TIO MOLHOCTH MIpOcJIOH OOpasyioT MepreJiH, CHePUTHI H, KaK WOKa3aJIM Halll 
CNeNOBaHHA, Mpocion NemioBpix Typos. Ilo komnmekcaM (ballMasbHbIX MpH- 
aKkOB CBHTa Nospasyqeisetca (') Ha ueTbIpe uacTH. CaMad HW XKHAA 4aCTb 


200 m), 3aKoualollad B ce6e yrombuble NmacTH oT k, no k} npegcrapnena 
DHOpeKHOMOPCKHMH OCaKaMH, MepeMeKalOUMMKCA C OTJIOMKeHHAMH IIpHMop- 
Kux OonoT. Bropas vacTb (~450 M) OXBaTbIBaeT HHTepBall paspe3a OT yrOuIb- 


joro miacta k? jo ki, H XapakTepHsyeTcaA pasMUHbIMM OCaOUHbIMU OOpa3so- 
AHUAMH JICJIbTOBOH OOacTH (PYCJIOBbIX IIPHTOKOB, MOMMeCHHbIX HM CTapHUHbIxX 
pep, Golct BT. J.). Tperba wacTb CBHTbi — OT yroulbHOrO acta kyg 0 kyg 
160 m)—- npeycTaBseHa NpeHMYLULeCTBEHHO O3epHO-OOJIOTHBIMH OTJIOXKCHHAMH. 
WaMan BEPXHAA YaCTb CBHTLI — OT yrOvIbHOrO MlacTa kyg WO Ky (~120 mM) —co- 
OUT U3 YACTO YepeYIOWIUXCA OCALKOB IPOTOUHBIX H 34CTOHHbIX O3ePHbIX BOJO- 
OB, PeUYHbIX HM BPeMCHHBIX MPOTOKOB. 
| Tlupoxmactuyecku MaTepHasl BxOfMT B cOocTaB BCexX uyacTeH paspe3a 
MT M MIPHCYyTCTBYeT B Bue MpOCOEB NeMJIOBLIX TY(POB, B BHe MpuMecu Te- 
MOBbIX UYACTHIL B TEPPHTeHHBIX OCalKax, a Take B Bue MepeoTMO*KeHHOrO 
PYUHDIMH BOJAMH CBeKEBbINABWIerO B OOJIaCTAX Pa3MbIBA TYPOreHHOrO MaTe- 
aula. 

Tlennoppie Tybl acCOMMUPYIOT C aJIeBPO-MeMMTOBbIMH MOPOLaMu HM YTJIAMH. 
puMecb MemioBoro MaTepHasia HaOsIOaeTCA B aJleBpOJIMTaX MW TVJIMHHCTHIX 
eppomutax. Ilecuanpie ocaqkuH, OCO6eHHO peyYHOrO MpOuCxXoO*KAeHuA, OOLIYHO 
cojlep2%KaT HeMepeOTMOXKEHHbIX MMPOKJAcTHYeCKUX YacTH. OyeBuqHO, B 
eX CYYAAX, KOMa BYJKaHMYeCKHH Nemes 3aHOcHJICA B OoNOTa WIM B OacceHHbl 
3aCTOMHbIMH BOJaMH, OH OICTpPO BbIMafadl B OCaOK, OOpasyA MpOCOM YMCTHIX 
bos. B yculoBuax 2Ke MpOTOUHBIX O8ep HIM MpHOPexHIX 30H MOpA Cc AocTa- 
YHOH MONBYXKHOCTbIO BOJHbIX Macc, Nees oceqa He cpa3sy, a NOABeprasich 
IMHM YCJIOBHAM JMHAMUKM Cpebl, NpeTepleBadl MepeMelleHHA HW 3aTeM BBIIla- 
JI B OCaJOK BMeCTe C TOHKHM, aJICBPOMeJIMTOBbIM TeEPPHTeCHHbIM MaTepHaJIOM. 
auMeHee OlafONpHATHBIMH YCJIOBHAMH CeJMMECHTALMA Nella ABUIANHCh (pallu 
KYUHX BOL, Pe MMpOKNacTHYeCKHe YaCTHUbI MOTJIH H COBCEM He OCECTb Ha HO, 
6bITh BLIHCCCHHbIMH TEUCHHEM 3a Mpeebl HHTepecyiolleH Hac OOacTH HaKON- 
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YcraHaBJIMBaerca OMpeleeHHad 3aKOHOMEPHOCTb B paciipeeseHHu MME 
KaCTH¥ecKOrO MaTepHasia MO paspe3y KaparaHAMHCKOHM CBHTHI. 

B uwxKuell uacTu CBUTSI OTUCTIMBO BbIABJIAiOTCA YeTHIPe TOPH30HTA, OC 
TalleHHbIX MHPOKaCTHYeCKUM MaTepHasIOM. OTM TOPH3OHTbI COCTOAT M3 BUTT 
KulaCTHUeCKUX (C IIPHMecbio OCKOMKOB KPHCTaMIOB) TypoB, KOTOpble OOpas3y! 
Momoywy HM MpocoOM yroubHbIx MacToB k,, k,—k;, kyu k?. B anespurosi 
H WeCuaHbIX COAX, 3ANONHAIOWMX COSOH yrOUbHbIe MeAKMMACTbA STO aC 
paspesa, MHOrga yaBMBaeTCA NPHMeCb eMIOBBIX WacTHI, KBapila, wary 
K1a30B, CJIOJL. 

Bo sropo uacTH CBUTHI, B HHTepBasle OT yrobHOrO MWacTa k? 70 kis, 
JIOBbIM| MaTepHaJI KaK MpHMeCb BXOJUT B COCTAB OTCIbHbIX MpOcs10eB Cpe O3E 
HbIX OTMOKeHu. YcroiiuHBo BblqepxKuBaerca cod Typa BHYTPH OOMOTHE 
OcaKOB, TeHeTHUCCKH CBASAHHBIX C YPOJIbHbIM TacTOM kg. 

Vnreppan paspe3a or yroubHoro muacta ky; u Wo kj; ormmuaeTca OOMbUM 
cBoeodpasHeM. Silecb pa3BHTbI XOPOWO H3BeCTHbIe KaparaHAMHCKHM TeovJoré 
3eNeHbIe MeCuaHHKH, KOTOPbIe COMpOBO*KAalorcA Takoro %#Ke WBeTa asleBpow 
TaMH Wu apruumutamu. Ilecuanuku MO reHe3HCy CBASbIBaIOTCA C OTJIOKEeHHA! 
PYCJIOBLIX IIPOTOKOB B ebTe, a aCBPONHTbI H APrHJJIMTbI — C OCaqKaMH M0 
Me€HHBIX O3ep. Oxka3aslocb, YTO CPeAM OSEPHbIX OTIORKeHHH MPHCYTCTBYIOT UH Mp 
CIOH BHTpO- H KpMcTadMoKMacTuyeckux Typos. [Ipumecb MenmoBoro MaTepHa, 
HaOoaeTcA BHYTPH yrosbHoro muacta ky3. OcoOeHHO BbIZeIAeTCA TOPH3OF 
OOoralleHHbI MHpOKJIaCTHYeCKHM MaTepHasIOM CpeAH O3ePHO-OOJIOTHBIX OT, 
XKCHHM, BKJIOUAIONMX YFOJIbHbIM MlacT ky4. SeueHble asleBpOJIMTbI WH MecuaHHi 
TIpelcTaBIAtOT COOOM CIeMeHTHPOBAaHHble XJIOPHTOM OOJIOMKH THaJIONMJIMTOBK 
OCHOBHOM Maccbl NOp:HPHTOB HW MX Il 1aPHOKJa30BbIX BKPallMeHHHKOB. Oryera 
BO yCTaHaBJIMBaeTCA, YTO OOJIOMKH MOpPUpHTOB MocTyMasId B BOJOCM CBeKk 
He 3aTPOHYTbIe BLIBETPHBaHHeM, H TOMSKO B OCalKe, IPH Wuarenese H TaJIbHE 
IUHX IIpomeccaxX OHH NMOMBeprasiucb pa3/OKeHuIO C OOPasOBaHHeM XJIOPHI 
THTAHOBbIX MHHepaJiOB, KapOouaToB u Ap. Bue3amHoe oSoralljenve B 3TOM HHTE 
Basle pa3pe3a TEPPHIeHHIX OCaKOB OOOJIOMKaMH NOppPUpHTOB Hapsay c NOK 
JIGHHeM 3][eCb %Ke MpoOcloeB KPHCTAJIOKMAacTHYeCKHX TYy(OB MbI OObACHA; 
BOSHHKHOBeCHHEM B OOJIaCTAX Pa3MbIBa HOBOTO HCTOUHHKAa CHOCa — CBEKEBbING 
lero Mella HIM S(ppy3MBHOFO MOKPOBa, KOTOPbIli H Haya MOCTaB/IAT (C TOMOL 
pek) B OOacTb CeMMMeHTalHH TylaBHyIO Maccy OONOMOUHOTO MaTepHalia. 


Tperba “acTb CBHTbI (HHTepBam ki, —k,g) xapaKTepu3yeTcAd OTCYTCTBH 
B OcayKaX IMpOKJacTH4YecKOrO MaTepHasia. ‘ 

B BepxHeli uacTH CBHTHI (HHTepBas k,, — kyo) uKcUpyerTcaA Mpocow KUCO 
BHTPOKacTHYeCcKOrO TyPpa Cpe OSEPHbIX OTMOMKeHHM KPOBMHM YFOJbHOLO Ma 
k,g. Epmue mo paspesy HaOuroflaeTca MpuMecb MenmOBbIX YaCTHIL B FIMHHCT: 
H aJI@EBPHTOBbIX OCaKaxX O3epHbIX (bau. Ilenen, 3aHocuBuIMlica B G6acce 
B TepHO HaKOMJIeHHA OCaNKOB KaparaHAHHCKOli CBUTbI NpelcraBlat co6 
OCKOJIKH BYJIKaHMYeCKOPO CTeKa H OOJIOMKH KpHcTas0B (<(0,15 mm) mare 
Ka30B KBapita H clion. IlnpokmacruueckuH MaTepwal 43 HMKHUX acl 
cBUTbI (MHTepBat k,— kyo’) Obl CBASAH C KMCAbIMM Xppby3suBamu (rpaHogMoT 
Tamu). Mareppa cBuTel oT ky 40 ky; xapakTepH30Basica MpeoOmaqaHuem 
AYKTOB paclIbWieHHA MaB CpekHero cocTaBa — Tua NoppupuTos. B Be 
Hel 2Ke YaCTH CBUTHI MMPOKMAaCTHYeCKHH MaTepHadl OTBeYAI COCTaBY KHCJIBbIX J 


IIpu quarenese uv Apyrux Wpoweccax MUHepaMbubIX Mpec6pasoBaHUt OcayE 
MeMWJIOBbIe YaCTHUbI, OCOOCHHO BHTPOKacTHYeCKHe, MpeTepMeBaH pasH4y 
M3MCHEHUA, KOTOPbIe B HTOre NPHBeIIM K MOJIHOMY HX Pa3/IO%KeHHIO C OOpaso! 
HHeM psa TIMHMCTHIX MponyKTos. Ilostomy B pa3pe3axX CBUTbI TYypHI HME 
OOK TIMHMCTHIX NOPON H MMUb pH MAKPOCKOMMYeCKHX UCCMeOBAHHAX yaa 
CH YIOBUTb HX MepBHYHY!o MMpOKMacTuyecky1o Mpuporxy. Tydbt Kucaoro 
cTaBa, KOTOpble MpHCyTCTBY1OT B HMKHHX YaCTAX CBUTHI (B HHTepBame k,—k, 
a TaKxKE B CaMOM ee BepXHeli YacTH (BbIUIe kjg) MPH CBOeM pa3JIO*KeHHH HME 
TCHHCHIMIO AaBaTb IVIMHUCTHIe MPOLYKTbl MOHTMOPHJIJOHUTOBOH rpymnpr. T 
xe SpPy3uBOB cpeqHero cocraBa (NOppupuToB), 3aK/IOUeHHbIe B paspese Mé¢ 
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nuiactaMu k,3;— k,; mpeoOpasoppipalucb B XJIOPHTbI. OHakO OKa3aJ0cb, 
ro XapakTep IpeBpalleHuli MeMIOBbIX YACTHL B OCANKe ONPeNeJAJICA He TOMbKO 
pCTaBOM MCXOAHOFO IIMPOKJMAacTHYeCKOFO MaTepuasla, HO B 3HAYMTEJIbHOH Mepe 
| OcOCeHHOCTAMH CpeJbI CeuMeHTallMM, AuarHenesa u Jp. 

OHM M3 CYULeCTBCHHEIX PakTOPOB, B/IHABLUHX Ha MHHepabHbie npecbpa- 
OBAHHA MeNVIOB, ABJIAJIHCb CoraTble TyMYCOBLIMH KUCOTAMM BOYbI TOPPAHBIX 
)JIOT. 

O6sI4HO TMeMoBble TYP, KOTOPbIe 3aKJIOVeHI B BYE MpocsoeB BHYTPH 
TOJIbHbIX IWIaCTOB, MpecTaBwigioT coCol Genbe YIM NaweRbie PIMHUCTHIe O- 
Obl, B 3HAYMTeILHOW YaCTH COCTOAMIMe H3 KaOQJIMHUTA; KaK MIPHMeCb B HUX 
PHCYTCTBY!OT OCKOJIKH KPHCTaJVJIOB KBaplla MW WwiaruoKa30B. B KaouMHUTOBOII 
Piacce HepeAKO COXpaHAIOTCA XapaKTepHble OUePTAHNA OCKOJKOB BYyJKaHuYe- 
ux cTeko. Ilemuoppie Typ, NOLcTusarollMe yrOuJIbHbIe MWiacTLi, ObIBaloT 
pasIMYHOH CTeMeHH KaOJUHHSHPOBAHbI HM B OOLIEM HMeIOT MOHTMOPHJVIOHUT- 
aQIMHUTOBLIH WIM KaOJMHAT-MOHTMOpHJJIOHHTOBLIM cocras. Ilo BHewHemy 
Ay 3TO Cepble H CBeTVJIO-Cepble, HE CJIOHCTbIC NOPOAbl C KOPHEBbIMM OCTAaTKaMH, 
HOBOOOpasOBaHuAMU CHfepuTa (HHOra u aHKeputa). I]loq MuKpockonom or- 
feTMBO MpPOABIAeTCA BUTPOKJacTHYecKad CTpyKTypa Tyda, MH JerKO MOxxHO 
Ha0M0MaTb YaCTHYHOe 3aMeELCHHE MOHTMOPHJIJIOHHTH3MPOBaHHbIX IeIJIOBbIX 
. Jacran KaOQJIMHHTOM. Kucsipie NenvOBble TY@bI, HAXOJAMMECA BbILMe YrOJIbHbIX 
EaCTOB (kg u kyg), COCTOAT B 3HAUNTENbHOM Mepe H3 MOHTMOPHJWIOHUTA; B Bue 
}puMecH B HAX MpHCYTCTBYIOT CHepuT MH THuApOcMIOLH. 

: XJIOPHTH3HPOBaHHble Tydbl cpefHero cocTaBa, Monasad B 30HYy JelicTBHi 

;YMYCOBBIX BOL, NOMBeprasHch KaOwIMHUSAUMU, N0-BHAMMOMY, TpYAHEee, YCM MOHT- 
JOPHJIJIOHHTH3HPOBaHHble KHCJIbIe TYPbI. SXecb HHOTa yAaeTCA 3aMeTHTb CTa- 
\MMHOe H3MCHEHHE XJIOPHTa CHaYaJia B THApOCIIOAUCTHI (HJM MOHOTePMHTOBBIIt) 
mMHepasl, a 3aTeM B KaOJIHHUT. 

Ham mpejcTaBisetcas, 4YTO MpucyTCTBHe NHpOKNacTHYeCKOrO MaTepHasia 
KaparaHyuHcKoH cBuTe Kaparanyuuckoro Gacceliva HW B paye Apyrux cBUT 
FPOJDHBIX OacceHHOB MapamMueckoro Tuna LlentpambHoro Kagaxctana — 
HBICHHE 3AKOHOMEPHCE. OueBHAHO, ONpeselenHad CTaqHA pa3sBHTHA TeKTOHH- 
HeCKOrO peXUMa IleHTPa/bHO-KasaXCTanCKOTO PerwOHa B OMHHX yuacTKax o6y- 
JIOBIMBaNa HeOMHOKPaTHOe MPOAReHHe MarMaTHYeCKOH JeATebHOCTH B ee 
it@y3suBHokK dopme, a B Apyrux — cosfaBaJla yCJIOBHA HaKOMJIeCHHA MOLL- 
HbIX YIJICHOCHBIX OTJIOX%KeHHM. 

) Ecam KOHCTaTHpyeTca B Tpeqesax OAHOFO TEKTOHHUECKOFO perHOHa CHH- 
POHHOCTb MpoleccOB HaKOMJIe€HHA YIVICHOCHBIX TOJIML H BYJIKaHHYeCKON Jles- 
eJIbHOCTH, TO BOSHUKaeT BOMPOCc, B KAKHX (OPMaX U CTeNMeHH NOCeAHAA MOTva 
JIMATb Ha XOJ HCTOPHH yrvieHakonwenHHaA. OTpullaTeJibHadA pOJlb BYJIKAHH3Ma 
| Mpollecce TOpmouakonMieHua B OONACTAX, OJIM3KO PaCHOJIOMRKeHHbIX OT OYATOB 
#3BEP2KCHHA, HE BbISbIBAe€T COMHEHHH. OOulacTH C OOMJIDHbIM BbINAaeHHeM Melw0- 
HOrO MaTepHasia TaK2%Ke He MOFyT PacCMaTPHBaTbCA Kak OaFOMpHATHbIC WIA 
asBHTHA Topd@aHuKoB. B o6acTax xe, HaCTOJbKO yaJICHHbIX OT BYJIKaHHye- 
KMX CUarOB, YTO B HUX 3aHOCHTCA JIMIIb TOHKHM NemioBbl MaTepHad, Naryo- 
oe JlelicTBHe BYJIKaHH3Ma Npekpauilaetca. B stTux culyyaax, KaK HaM KaxKeTcs, 
OKeT WPOABHTbCA HM MHAA POJlb MMPOKJAcTHYeCKOTO MaTepHada B Hpowecce 
\OPMHUPOBAHHA YIJICHOCHBIX OTJIO2XKeHHH. 

HaG6moeHua NOKa3aJIN, YTO KHCJIbIe BUTPOKAacTHYecKHe TYbI YacTO COMpo- 
OMKNaloT WH NOMCTHMAIOT YFOJIbHbIe MWlacTbl HHXKHeEM YaCTH pa3spesa KaparaH- 
HHCKOH cBuTEI. Hakonsenue nensioBoro MaTepHadla WJIO 3ecb B YCJIOBHAX 
pumopcKux Color u KpaeBbIX 30H MOpcKOoro MoGepexba. Hpoueccp: mepBerx 
alu u3MeHeHHA TYyOreHHOrO MaTepHasia MpHBOLWIH K HX MOHTMOPHJIJIO- 
wzaunu. MoxnTmMopHsJoHuT, O6saqan OOJIbUIOH eMKOCTbIO NOTIOWLeHHA, Mor 
OBbIWMAaTb COMEHHY1O CNOCOGHOCTD OOJIOTHbIX MOYB, YBeIMYMBaJ KOJJIO“HbIE 
ypakWHH NocenHUX UT. A. Kpome Toro, nupokKJlacTuyeckH MaTepHas OOorallas 
€ xe NOUBbI (ocopoM, KaJIbllWeM, KaJIM€M H APYFHMH ICMCHTaMH, MNOBbI- 
IaIollMMH UX TvloLOposue. COBOM, MMpOKJIacTHYeCKHH MaTepHall B 9STHX 
ny4aaxX MOF MOCJy2KUTb Kak ObI eECTeCTBCHHbIM yROOpeHHeM OOVIOTHBIX MOUB. 
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TakuM o06pa30M, pOIb MMpOKMacTHyecKOrO MaTepHalla B KaparaHAMHCK¢ 
CBHTe CBOJMTCH, B OOWLMX YepTax, K CJleqyrollemy. 

1. IIpacyrersue TyoreHHbix Mpocdoes cpequ HOPMaJIbHOOCaMOYHHIX OOP 
30BaHHH OOYCJIOBMIO pA OcOOeHHOCTeH JIMTOMOPMYeCKOrO CTPOcHHA paspes: 
CBHTHI. 

2. Ilpoteccsi pa3u1l0xKeHua MemoBoro MaTepHasla B MepHog tbOpMHpoBaHl 
CBHTbI OKa3bIBaJIH BJIMAHHe Ha XO], MHHepasbHbIX MpeBpallleHH OcaKOB U OOE 
Neu B HTOFe TO pasHooOpasHe IMHUCTHIX MPOAYKTOB H3MeCHEHHA MeJIHTOBE 
OcaJIKOB, KOTOPOe ABJIAeTCH TeMmepb XapaKTePHbIM JIA MOpo KaparaHMHcK 
CBUTBI. 

3. Burpoksjacruyeckuit MaTepHad, 3aHOCHBUIMHcA B TOppaHble Oo0Ta, M 
aKTUBH3HPOBaTb PA PH3HKO-XUMMYeCKHX MpoleccoB B OOJOTHBIX MouBaX, Mf 
BOJHBIUMX B HEKOTOPbIX CJIyYaiX K MOBbILMeHHIO MIOMOPOAMA MOCIeHUX. 

4, SakoHOMepHoe pacipeleeHne B KaparaHJUACKOM CBUTe TYPOreHHbIX MOP 
HM ONpeeIeHHbI JIA Kaxkoro (ballMasIbHOro THMa OTJOXeCHHH MMHEepaJO!I 
neTporpapuyeckui OOJIMK STHX MOpOR MOryT ObITb UCMOJIb3OBaHbI KaK KOP 
JIATHBHI IPH COMOCTAaBeHHH H pacuIeHeHuH paspe3oB CBHTHI. Tak, HalpuMe 
BbIJeAIOTCH CBOMMM MerporpatbwuecKHMH OCOOeHHOCTAMM Ty(pbl, CBA3AHHE 


C yrouIbHbimH maactama k,—k?, ks, ky. 


Jla6opatopua reowormu yras Mocrynuso 
Axkajemuu HayK CCCP 14 III 1957 
Jlenuurpay 
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FHIPOrEOJOVTHA 


K. ®. OP®AHH IM 
YPJIEKUCJIOTA B MOJ3EMHbIX BOJJAX 
(ITpedcmaeaexo axademuxom H. M. Cmpaxoseim 11 III 1957) 


B Mpuposublx Bowax, WAPKYJIMpyIOulH“X MO NoOpaM H MycToTaM ropHEIX Nopog, 
Picuaraoujax Kopy SemJH, Bcera OOHapy2xKuBaeTca MpHCyTCTBHe pa3JIMYHBIX 
Ta30B, KOJIMYe€CTBEHHOe COepKaHHe KOTOPbIX 3aBHCHT OT ycJOBu copmMupo- 
aHHA, WHPKYJIAWHH UM 3asleraHHA MOJ3eMHEIX BON. [a3so0Bblli cocTaB 3THX BO 
BO MHOFHX Clydaax OOYCMOBIMBaeTCA KOHKPeTHOH TeOXHMHYECKOM H OHOXHMH- 
weckOH OOCTaHOBKOH, B KOTOPOH MpouCXOANT UX WMpKyAAUMA. 

B camo BepxHel 4acTH 3eCMHOM KOpbI MpeoOsaqaoT a30T H KUCOPON; B 
HMKHUX COAX, B 30HE PaSBUTHA MPeHMYLeCTBEHHO OHOXHMHYECKHX MPOIMeccos, 
B CHJIbHO BOCCTAHOBHTECJIbHbIX YCJIOBHAX,— MeTaH, a30T H CepoBOZOpPO]; B palio- 
\Hax 2Ke, TAPOTeCIOWMMX K OO/IACTAM HeWaBHeH BYJIKaHHUeCKOH JeATe/IbHOCTU ,— 
ra3bl MeTaMOp*HyeCKOLO UH BY/JIKAaHHYeCKOrO MpOHCXOKeCHHA, B OCHOBHOM yrvie- 
‘KHCJIOTA. 
| Cpequ pa3HooOpasHblx fa30B, BCTPpeyalolluxcaA B MOJ3eMHBIX BOWax, 3HauH- 
i TeJIbHbIM HHTepec NpeAcTaBAeT yrekuCsIOTa, TaK KaK COJepKaHHe ee B MOBEI- 

WICHHBIX KOJIM4eCTBAX MIpHaeT BOaM BarKHble OaJIbHeOJOrMyecKHe CBOHCTBA. 
| YrvleKHCJIbIe BOAbI OCOOeCHHO INMPOKMM PpacMpocTpaHeHHeM MOIb3YIOTCA B 
| OONAaCTAX MOJOZOH CKMaqyaTocTH, re elle MPOMOMKaOTCA pa3sJIMUHbIe NOCTBYJI- 
| KaHwueckue mpoueccht. HariaqHbIM NPHMepOM MOxeT csy2KUTb Kaska3, pacno- 
| ararolllu OOJIbIIMM KOJIMYeCTBOM Pa3HOOOPa3sHbIX MO COCTaBY YIVJICKHCJIbIX HC- 
|) TOUHHKOB. MomiHble pecypcbl pa3/iM4HbIX YIVIeKHCJbIX BO] BBIABJICHbI B paHoHe 
| Kapxascxux Munepaspupix Bog. 
| Tloq3emuHple Bomb, HaCbIIeHHbIe MOBbIMICHHbIM KOJIMYCCTBOM YIVJICKHCJIOTHI, 
‘MpelcTaBaioT coOoH OBOJIbHO CJIOMKHY!IO CHCTeEMY, AKTHBHYIO B XHMHYCCKOM 
| OTHOUICHHH WM MepeMeHHy!0 B YCJIOBHAX MeCHAIOMMXCA TeMMepaTyp MH aBseHHi. 
|  Tlepemenuocts tbu3HKO-XHMHYeCCKHX CBOHCTB YIVJICKHCJIbIX BOX B pa3JIM4HBbIX 
| PCOXHMMYeCKHX 30HaX OOYCOBIUBAeT PAL TPyAHOCTeH pu HX u3y4eHuN. Hakon- 
| Je@HHbIe JO CHX MOp tbaKTH4UeCKHE MaTepHaJIbI MO YPIeKHCJIbIM BOaM ObIIH Noy- 
| GeHbI WI CAMbIX BEPXHHX CO€B 3CEMHOM KOPbI, HM MOUTH COBEPILICHHO OTCYTCTBYIOT 
Jjanuble, XapakTepH3yr1olllMe CBOHCTBa H COCTaB YIVJICKHCJIbIX BOA Ha Oovlee rly- 
60KHX TOpH30HTAaX. ITOT MpoObes YaCTHYHO MOXET ObITb BOCMOHEH PesyJIbTaTaMU 
Hallux uccleqoBaHHit. 

B 1951 r., 1p u3y4eHHU MOULHBIX BEIXOQOB YIJICKHCJIbIX BOX, BCKPbITbIX Tly- 
| OoOKHMH CKBaxKuHaMu B paHone cTaHiMu HarytcKou, aBrop BMepBble OOpaTus 

BHUMAHHe Ha TO, YTO YIeKHCJIbIe BOAbI, BbIBCCHHbIe M3 SHAYMTEIbHOM TTyOMHHI, 
cofepKaT Oombilloe KOMM4eCTBO CNOHMTAHHOM YrJeKHCJIOTHI: 


PacTBopeHHaa CnouTaHHan Tasoppiit 
COsg, ra COg, ria daktop 


eR 
jae 


Cxsaxuna P-1 (ct. HarytcKas), 
c rayOunb! 464 m 1,3 4,7 2,65 


[IpuBeenupie aHHble MOKa3bIBa‘OT, YTO MOBePXHOCTHLIe 30HbI B (u3HKO- 
XHMUYeCKOM OTHOUMICHHH Pe3KO OTJIM4AaIOTCA OT PIYOMHHBIX: 3eck, IpH pe3KOM 
YMeHbINCHHM WaBeHHA, OOMbIMaA YaCTb YIICKHMCAOTHI BEIMeIAeCTCAH B CMOHTAaH- 
Hoe COCTOAHHE. 
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Ene 6omee HHTepecHuble aHHble ObWIH NOYYeHbI pH M8yYeHHH YTJIeKUCIbIN 
BOM, BCKPbITHIX ONOPHO! CKBaxKMHOM, 3a10%KeHHO BO KM K CeBepy OT KyPopTayg 
EccenTyku, B lpefleiax Tak Ha3biBaemoro MunepasoBoycKoro BbICTyNa H Kpyl-iy 
HOrO TeKTOHWYeCKOrO Hapyilenua Kucnosogycx — Eccenryku — Kymaropck (?).} 
Onopuas CKBaxKHHa MpOliia HUXKHIOIO YaCTb TOI TPeTHYHIX MOPOL, NOMHOCTHION 
OTIOXKEHUA BeEPXHEFO HW HHIKHETO MeWla HOPI UM BOLL a B M3BeP2KeHHbIe MOPOAhI, |i) 
cslararollHe TMaseosovckul dyHaMexr. it 

YrueKUCUIbIe BOL COJAHO-LLeOUHOFO COCTaBa ObIIH BCTpeyeHbl B KapOoHaT-# 
HbIX NOpofax BepXHero MeJia, Ha riyOuHe 777—787 M ¥ B M38BeCTHAKAX BaJlaH- 
XKHHCKOrO spyca —uHa ruryOuHe 1376—1426 m. I[pu onpo6oBaHnu BaslaHoKHH- 
CKOrO TOPH3OHTA BBILNeeKalllve BOJOHOCHHIC 3OHbI OblJIM H3O0JIMPOBaHb! KOJIOH- 
HOH O6cafHbIX Tpy6, OlyuleHHO Jo rayOuHp! 1352 M. a 

TleOur yraexucnoli BOxbI mpH cBO6oqHOM camonsuIMBe cocTaBsineT 1300 MPH 
B CYTKH, a BeIHUMHAa Hanopa Ha FOJIOBKe CKBa2KHHbI paBHa OKONO 16 atm. Bomage 
110 CBOC@MY XHMHUECKOMY COCTaBY ABJIAeTCA THLPOKapOOHATHO-XJIOPHAHO-cyJIb-f 
(baTHO-HaTpHeBOl, c MHUHepaMsalueh OKONO 8 r/, TeMMepaTypa BOYbI y YCTbA 
CKBaXKHHBI, pH CBOOOXHOM CaMON3uINBe paBHa 50°. 

Vsyyenne rasoporo (bakTopa YrJIeKHCJIO BOLI NPOBOLUIOCh MyTeM OTOOpade 
mpoO u3 riyOHHbI c MOMOLIbIO ruyOuHHOrO MpoGooT6opHnka cucTemp! I1J-03,i9 
BbilycKaemoro sapoqom MOCKUII. Mpo6oot60opHuk yKasaHHOl KOHCTpyKUMH 
MO3BOIAeET C 3a,aHHOH TJIYOMHbI B3ATb MpOOy BOsbI BMeCTe C PaCTBOPCHHbIMH | 
B HeH rasaMu. 1 

I]po6oor6opHnk omycKasica Ha Tpoce JO 3aqaHHOl riyOuHB!, re HaxoQWica Hl 
B TeyeHue 20—30 Muu. (B 3aBHCHMOCTH OT HacTpOliKH YaCOBOrO MeXaH3Ma, ji 
HOMeULeHHOrO B CaMOM mpoCoot6opHHKe). q 

Cxema pa6oTbI mpo6ooT6opHuka TakoBa. Iloce ucTreueHua KOHTPOJbHOrO! 
BPe€M€HH YaCOBOH M€XaHH3M NPHBOLUT B JBH2KCHHE KJlallaHbl, KOTOpPble TepMe-| 
THYECKH 3aKPbIBalOoT MpoCooT6opHHK. B TakoM cocTOAHHH NocweqHHH NOHH- 
MaeTCaH Ha nopepxHoctb. Jia u3sBIeueHHA MpOObl Ha NpOOOOT6OpHHK HaBHHUH- ¥ 
Bae€TCH COOTBETCTBYIOWWHH OFOOBOK C OO6pa3lOBbIM MaHOMeTPOM HM BeHTHIEM, # 
K KOTOPOMY NpHCOeAHHAIOTCA WIaHTH, HanoHeHHbIe BOZOK. UWnanru B cBown 
ouepelb NOLBOAATCA K MEPHOMY, rpayyHPOBaHHOMY (OMPpOKHHYTOMY) CTeKJIAH- F 
HOMy OaJWIOHY, TOxXKe HanowHeHHOMY BOZOK. JlaBieHue rasa B MpoGooT6opHHKe 
mocyie MOXCOeJHHEHHA OFOJIOBKa B HallleM cuJlyyae cocTaBusmo0 40—47 aT. J 

Ilocule MpHHATHA BCeX Mep TIpeMOCTOPOXKHOCTH, 3akJIOUAIOLUXCA B yaJleHHuH I 
BOSyXa 3 TpyO, BEHTHJIeH, WIJIaHTOB H MepHOToO cocyjla, OTKPbIBaeTCA BCHTHJIb, 
WH Ta3 H3 NpoOooT6opHHKa MocTynaerT B MepHBI cocyy. Ha6mropenne 3a NOHH- 4 
2KCHHEM JlaBJIeHHA rasa B MpoOooTOOpHHKe, B Npotecce BbIeeHHA Tasa, ocy-! 
ULECTBIACTCA TO OOPasllOBOMy MaHOMeTpy (YKpeNJIeHHOMY Ha TOJIOBKe Mpooo-s 
oTOOpHHKa). 

TIpo6oor6opHuk onycKasica HaMH Ha ruayOnHy 730 u 1270 mM no uersipe) 
pasa Ha KaxKjlyt0 W3 yKasaHHblx rayOuu. [pu o6beme Kamepbi MpoGoorTdopHuKa, § 
paBuom 0,75 1, nocule Kaxk Oro NoWbemMa USENeKaOCcb: BOALI— oT 0,65 no 0,70 2 | 
MW rasa — okono 13 1c ray6nubl 730 M u 16,5 1c rayOunb! 1270 mM. Pesyaprarss | 
oTdopa mpoO (Boa -+ ras) C Ha3BaHHbIX TIYOHH OKa3aJIHCb CJIeLYIOUMH: 


Iry6una BsATHA CnoHTaHHaa PacTBopeHHuaa Tasosnilt 


MIpo6b, M COs, r/a COg, rja cbaxtTop 
730 29,5 4,300 18,8 
1270 36,5 4,300 23,5 


BesuunHa OapomMerpuyeckoro aBJleHHA Oblvia papyHon 704,5 mM, a Temme- 3 
patypa Boszyxa 28°. 
Jlna onpeqeneHua Beca CNOHTaHHOM yrsIeKUCIOTbI CObeM rasa B KaxKIOM 
OTAeJIbHOM CJlyuae IPHBOLWJICA K HOPM@JIbHBIM ycvioBuam (t=0° y P=760 mm). 
Ilo qannpim ucceqOBaHHs, MpoBeseHHEIX B (H3HKO-XHMHUECKO!I wa6opaTo- 
puu Ilarnropckoro GambueoorMyecKoro MHCTUTYTa M TpecTa «Kapka3HepTe- 


raspasBeKa», CNOHTAHHBIM ras NouTH WemuKOM (99,5 —100%) cocront u3 yrae- 
KHCJIOTHI. 
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ComocTaBuleHHe NOJYYeHHBIX JaHHbIX NOKasbIBaeT, UTO C TvyOHHOM KoNH- 
TBO YIVICKHCJIOTHI yBelHuuBaeTCcaA Cc 30,8 r/m (Ha rny6uHe 730 M) no 37,8 r/n 
1 rayOuHe 1270 m). 

YMeHbIIEHHE KOJMUECTBA YIVICKHCJIOTLI 10 Mepe TOMbema B YCOBHAX O6Ca- 
HHOM CKBa2KUHbI OOyCOBMIMBaeTCA TeM, YTO CO, Ha STUX rT yOnHaX CyuecTByeT 
B paCTBOPeHHOM, TaK WM B CNOHT@HHOM COCTOAHHH; MocseqHee cosqaeT pas- 
y B CKOpOCTH NlOAbema Fa3sa U BOLI, B CBA3H C YeEM KOHYeCTBO CO, oT 3a60H 
ycTbio yMeHbiuaetca. HMmelomecn JaHHble NO3BOIAIOT Mpenolaratb, uToO 
wuecTBo CO, B CaMOM BaJlaHXKHHCKOM TOPH3OHTe JOcTuraer ele OOuIbIINX 
MepoOB. 
IIpuseqennpie (akTHUecKHe TaHHbIe CBUACTEILCTBYIOT O TOM, UTO B palione 
BkasckuX Munepasbupix Box KouHUeCTBO YIIeKUCJIOTHI C rulyOMHOH B OOLLeM 

pactaeT u Ha ruyOuHax cBblue 1000 m jgocruraer 30—40 r/n, uTO MeHseT 
IMeCTBYIOllMe MpeycTaBleHua OO ycsIOBUAX (pOPMHPOBaHHA YIVICKMCJIBIX BOI. 
V3 autrepatypp! (7) u3BecTHO, uTo CO, mMoxKer HMeTb OHOXHMMYECKOe, aTMO- 
epHoe H XHMHYeCKOe Mponc xox euHue. 

YraekucioTa OvoxumMuyecKoro NponcxoweHua OOpasyerca B Mpomecce 
SHEJICATEJIBHOCTH, CBASAHHOH C OKNCJICHHEM OpraHuyecKOro BellecTBa. Kouwu- 
TBO YIJI€KHCJIOTbI, BOSHHKalolle IpH MpecOpasoBaHuu OpraHHyecKOrO Bellle- 
a Cc yuacTHeM MHKPOOpraHH3sMOB WH He€OpraHHuecKHM MYTeM, HeJIb3A CUHTATb 
OJIbKO-HHOYb SHAYHMTCJIbHLIM. 

YruekucloTa aTMoccbepHoro NponcxowKesuA UMeeT CBOHM HCTOUHHKOM aT- 
cibepy, B KOTOpoH cosepKaHne CO, coctaguaser 0,04 Bec.%. Baarofapa xopo- 
“M PACTBOPHMOCTH B BOse yrvieKHCOTa U3 aTMOC(epbI NepexOZUT B pacTBOp 
COJep2KUTCA BO BC€X MOPAX, OKeaHax, pekaX MH MOJ8eMHBIX BOJax. Komnue- 
BO YIVJICKHCJIOTHI, IpOHHKalOWeH u3 aTMOCdepbI B ruzpochepy u nowsemuEBIe 
Jbl, OObIYHO HEBBICOKO. 

-Corjacuo rumotese A. A. Cmupuopa (°), yruieKucsloTa B YIVIe€KHCJIbIX BOaX 
feeT armoccpepHoe Mpoucxowenxe. I]pu stom aBrop cunTaeT, YTO MpesembHOe 
JepxkaHve cBOOOXHOH YyIrvJIeCKHCJIOTbI, BCTpeuaiollelicA B NPHPOJHIX BOax, 
‘MOXKET MIPeBbIIUNAaTb 8—3,5f B JHTPe BOJbI, YTO COOTBETCTBYET PaCTBOPHMOCTH 
JIEKHCIOTE! (mpu 0° u JaBseHHu 760 MM), B ycuIOBMAX, OH3KHX K NOBepXHO- 
HBIM. OJHakKO, eCJIM IIpHHATb BO BHHMAaHHe, YTO C TviyOHHOH KOJINYeCTBO 
Jo YBCJIMYMBaeTCA HW YTO UACTb €€ PacxOjlyeTcA Ha COpas0BaHHe HOHA THpo- 
pOOHATOB, TO CTaHeT OUeBHAHOH HEBO3MOXKHOCTh OOBACHEHHA THMOTe3OH 

MocbepHOro Mpoucxom enna COpas0BaHHe BO], CHJIbHO ra3HPOBaHHBIX yrvie- 
ICJIOTOH. 

YrseKHCOTAa XHMHYeECKOTO MpPOHCXOMTEHHA B SHAUNTCJIDHBIX KOJIMYECTBAX 
pa3yeTca Ha riyOuHax — B YCJIOBHAX MOBBIWeCHHbIX TeMlepaTyp u aBleHui. 

IlposBmeHue BOcXOLAMMX CTpyH MeTaMOp@HyecKOH yIvIeKuCJIOTHI H OOuIHE 
N€KHCJIBIX BON, HaOsOJaiolleeca B OOaCTAX NPOABJICHHA BYJIKaHHYeCKOM 
ATCJILHOCTH CJIY2XKUT HarJIATHbIM JOKA3aTeJIbCTBOM TOFO, YTO OCHOBHbIM HCTOU- 
KOM HaKOIJICHHA YFJICKHCJIOTHI B NPHPOAHEIX BOMaX CJyHKAaT PasJIMUHbIe MeTa- 
pduyeckne mMpoleccsl. 

B cBa3u c TeM, ¥TO cOsepxKaHHe cBOOOAHOH CO, B CHJIbHOM CTeMeHH 3aBHCHT 

KOHKPeTHBIX TePMOJHHAMHYECKHX YCJIOBHH, KOTOPble B CBOIO OYeEpeb U3- 
HAIOTCA C PIYOMHOH, WaHHble, NOJIYUYCHHBIe JVs NOBEPXHOCTHHIX 30H, OTPaxKaloT 
CTHBI€ YCJIOBHA HU He MOFyT OBIT pacnpocTpaHeHb! Ha Oosee ryOokue ropu- 
iTbI. Bompocbl MpOMCXOKAEHUA YVICKHCVIbIX BOA MOFyT ObITb NpaBUJIbHO pa3- 
HeHbI Ha OCHOBaHHHM JaHHbIX H3YYeHHA Oosee rulyOOKMX FOPH3OHTOB, B CBA3H 
[eM BOSHHKaeT HCOOXOAMMOCTb WMPOKOFO NMpHMeHEHHA MeTONOB TviyOMHHOTO 
YYCHHA YIJICKHCJIbIX BOJ. 


Cesepo-Kapkasckoe TreoJiormueckoe yilpaBujeHHe Tloctynuo 
MuuuctepctBa reoviorHH MH OXpaHpl Hep 1 IX 1956 


IMTHPOBAHHAA JIMTEPATYPA 


1K.®. Opdanugu, JAH, 103, NM 3 (1955). 2 A. A. Cay kos, Teoxumua, 
D. SA. A. CMupuos, Cos. reon., Ne 44 (1955). 
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Forsage Axagemun nayk CCCP 
1957. Tom 115, Ne 5 


MHHEPAJIOL EM 
ll. B. 3APHU.KMA | 


O MAJIbIX 9JIEMEHTAX B KAPBOHATHbIX KOHKPEWMAX 
YPEHOCHOM TOJIUH JOHEWKOrO BACCEMHA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 12 III 1957) 


Cam (bakT Hanv4uA KOHKpellui B ocaO¥UHbIX MopoflaxX CBUJeTeJbcTByh 
O HepaBHOMepHOM paciipeyesieHHu BelllecTBa B NocseqHHX. IIpoBeylenHoe Ha 
CpaBHUTesIbHoe HW3y4eHHe XHMMYeCKOrO COCTaBa KOHKpelHH WM BMeLLaioll pt 
MX MOpok MpOAYKTHBHEIX OTMO*KeHuH JonOacca NoKasbiBaeT, YTO BCe XHMHYUECKH 
3JIEMeHTHI, BXOAAUIMe B COCTaB KOHKpelHeoOpasy!0llMX MMHepasloB, HaXo,AThi 
B MOBbIWeHHbIX KOHIeHTpalWaAX B KOHKPeWHAX, a 3HA4HT IIpPMHUMaIoT y4yaciE 
B J\MareHeTH¥ecKHX Murpalluax BelllecTBa (7,8,?°). 

B ato cBA3H MpecTaBAeTCA MHTePeCHbIM BbIACHMTb CTeMeHb y¥aCTHA M 
JibIX 93JIEMeHTOB B [polleccaX KOHKpellMeoOpas0BaHuA HU AMareneTHYeCKCh 
MepepactipeyeseHHA BelllecTBa B ocayKe. Powlb MHKPO3JIEMeHTOB B CJIOKeHB 
KOHKpeWM lo HacToAlero BpeMeHH ocTaeTca cia6o BbIACHeHHOM. A. JI. AR 
XaHreJIbCKUM (1) Oblmu OOHapyxeHb! Cu, Cr, Ni B NHpHTOBbIX WapHKkax u JI. 
Mastoroii (77) Cu, Co, Ni n V — B ese3HcTO-MapraHleBbIX KOHKPpelHAX COB) 
MeHHBIX OcaqKoB UepuHoro Mops. Ha ocHoBanuu storo H. M. Crpaxos (38) <F 
K0UaeT, UTO Ha3BaHHble 3JIeEMeHTHI TAK Ke MepepachpeseMAIOTCA B Mpollecce Are 
reHesa. [IpucytTcrBve pAyla MaJIbIX 9JIEMeHTOB B KOHKpelMAX OTMeYeHO TaK:# 
WM Apyrux padotax (}°,14). | 

B 1925 r. H. K. Jlamenxo (1%) BbicKka3anq MpeMouoxKeHHe OTHOCHTeJb} 
BepOATHOM KOHUeHTPalWH MaJIbIX 9JIEMeHTOB B WeHTPasIbHbIX YaCTAX KOHKG 
UMM, pasBHTbIX B JOHEMKHX yrvieHOCHbIX Noposax. Ha3sBaHHbl aBrop HCXos) 
U3 IpecTaBleHHuA oO AudepenWualuu 9eMeHTOB NO yJlesIbHOMY Becy B IJ} 
OoOKUX YacTAX MOpcKOrO OacceliHa H O BOSMOXKHOM CKJOHHOCTH 3/IEMeHTOB pé 
CeHHHA K KOJJIOMAHbIM coequHeHuaM. Kak cooOmaer H. T. Bpogckxaa (8 
M. H. PateeBbiM Tpow3BoMslocb CNeKTpaibHoe HcCJeqoOBaHve KOJNOHLHI 
(pakuun (<1 ») u3 coBpeMeHHbIX ocaqKoB ApabcKoro Mops. B pesysbre 
W3y4eHHA OKa3aOCb, ITO KOJNOMAHAA PpakWuA He OOorallleHa MaJIbIMH 3JM 
MeHTaMH, a, HaoOopoT, Wake HeECKOJIbKO OOeAHeEHa HMM MO CpaBHeHHO C Halk 
paJIbHbIM ocayKoM. Bmecte c Tem H. IT. Bpogckaa noguepKuBaeT akT TA 
TeHHA TaKHX JJleMeHTOB, Kak Be, Ge, Ni, Pb, Co, Sr, Cr kK 6onee ToHKUM oceM 
KaM, a Ti u Ba — k Oonee KpymHosepHHCTHIM. y 

B psxye pador (*,°,1,1°) rakxe oTMeuaeTca, ITO COfep2%KaHHe MUKPOSJeMel 
TOB YBeJIHUMBaeTCA C YMCHbIeHHeEM KPYNHOCTH 3epHa NOposbl H yMeHbillaers 
(34 HEKOTOPbIMH HCKOVeHHAMH) C yBeJIMYeHHeM KapOOHaTHOCTH TOHKO3ep HUCTI} 
nopog. Jia MoveWKMX yrseHOCHBIX OTOXKeHMM UCKMOYeHve MpeycTaBaa} 
TONbKO Sr, CofepKanve KOTOporO B W3BeCTHAKAX JocTHraeT Makcumyma (} 

KatecTBeHHOMy CIleKTpaJIbHOMy aHau3y Obl NOABeprHyThl pasuble yacw 
KOHKpellMi (WeHTpabHble H HepHepwteckHe) MU KOHKpelMH 3 OTIO%KeH 
pasIMuHIX Pawun. I[poBefeHo TakxKe cpaBHUTeMbHOe M3y4eHHe cOsepKauHl 
MaJIbIX SJIeEMeHTOB B KOHKpellMAX WM BMellalolux UX Nopogax. Cogep2xKanil 
SJIEMEHTOB OLWCHHBaOCb NO NATHOAIbHOM Wikasle HHTeCHCHBHOCTH JMHUM coek 
TporpaMM. CpaBHeHHe OTHOCHTebHOrO COfepKaHHA OTAeNbHbIX 93/IeMeHTCH 
OCHOBaHHOe Ha BU3SYaJIbHOM OllpeesIeHHH MHTCHCHBHOCTH CHeKTpaJIbHbIX JMHI 
MpH YCMOBHH MeHTHYHOCTH OOcTaHOBKH MpoBeeHHA aHamM30B (cua TOK! 
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LOJIMYeCTBO NpoOObl, SKCHOSHMLMA MT. M1.) BHOWHe JonycTHMo, Ha 4TO uMeloTcA 
paMble yKa3aHuA B JMTepatype (°). [lomHoe cropanue mpobbl o6ecneunBano 
ouHOe OTpaxKenve CocTaBa MocseqNeH Ha cMeKTporpamme. 

Bo BMelalollH4X Mopofax OTMeYeHbI BCe 9JIeEMeHTHI, OOHAPy2KeHHble B KOH- 
<peuuax. Boubule Toro, pay snemeutos (Zr, Hf, Y, Zn, Cr), mpeAcTaBsIeHHubIx BO 
MelalomluxX WOpofax, OTCYTCTByeT B KOHKpellMaAX. Jlna TuIMHUCTHIX Nopos 
OHei{Koro KapOoHa KOHCTaTHpoBaHo elle MpucyrcrBue Be, Ge, Pb, Ga (15,19), 
oropble TaK?Ke He OOHapyXeHbI B KOHKpelluax. VspecrHo, 4TO 4acTb MaJIbIX 
JI@MeHTOB TMollafaet B OCaNOK, BXOJA B pellleTKy yCTOMUMBbIX OOOMOUHDIX MH- 
epasloB. Ora YacTb MHKPOSIeMeHTOB He MepeXouT B WOBbIit pacTBop H He 
MoxKeT NepepactpefeuATbca B cTauio AMarenesa. Hanpumep, Munepan WMpKOH 
poMe IMPKOHMA COJepxKUT B KavecTBe wsomMopdHbIX npuMeceli Hf, Y u ap. 
O3TOMY-TO OHH OTMeUalOTCA BO BMeLarollluxX MOpoqax, HO OTCYTCTBYIOT B KOH- 
KpellMaAx, re OOMOMOUHDIM MaTepHal HaxoJWTCA B NOAYHHeEHHOM KomMuecTBe. 
XMMHUECKHe SJIEMeHTHI, MpeACTAaBsIeHHble KaK BO BMeMalollax Wopojlax, Tak 


MW KOHKpelMAX, TO OTHOCHTebHOMY COJepKaHHlo B TeX H Apyrux Mospasyems- 
OTCA Ha px rpynn. 

Mn u P Bo Bcex clydaaxX COBepIWeHHO ONpeesIeHHO KOHUEHTPHpy!ioTcA B KOH- 
Kpelluax. B 3aBHCHMOCTM OT cocTaBa MOCJIeNHHX KJlapK OTHOCHTebHOH KOH- 
WeHTpauHu (MO JaHHbIM XMMHYeCKHX aHaJIH30B) KoNeOneTca Aisa Mn or 4,5 jo 
22,8 u yas P or 2,0 no 11,7 (7,8,1°). TlopbitienHoe cofepxanne Mn B konKpeluax 
OOBACHAeTCA BXOMKJCHVEM ero B COCTAB KOHKpellMeoOpa3yiouluxX MMHepasoB 
B KauecTBe H30MOpdHOH MpHMecH K *KeJesy H Kabuto. P TakxKe HHTEHCHBHO 
MUrpupyer B Xofle AMareHesa H HakallIMBaeTCA B KOHKpewuAX. Ilo cosep2»xaHnio 
Mn wu P KapOouaTHble KOHKpelHH, Kak oOOpa3oBaHWA paHHefMareneTHuyeCcKHe, 
NpWHUMMNHabHO OTAMuaIOTCA OT KapOoHaTHbIX Topo JjonOacca HOpMaJIbHO- 
OcaOUHOrO MpoHcxXoKJeHHA, KOTOPble NO CpaBHeHHIO C aprHJJIHTaMM OOeHeHbI 
Mn u P (1°). K srofi Ke rpynme Moxert ObiTb oTHeceH Sr. IIpuyem Sr, xorsa uw He 
Jlaer ACHO BbIPaKeHHbIX KOHUeHTpallul B KOHKpeWMAX, OTMe¥aeTCA B KosIMYe- 
CTBaX He MeHbIUMX, UCM BO BMellalollux Noposax, JIMWb B KOHKPelHAX KaJlb- 
QUTOBOrO WIM aHKepHTOBO-KasIbUMTOBOTO cocTaBa, Tora Kak B KOHKpellMAx 
€ mpeo6smagaHuem FeCO, B cocraBe KapOoHaToB coslepxxaHve Sr ABHO HHKe, 
YeM BO BMellaloulux Nopofax. 

Uro KacaeTrcA Jpyrux 3eMeHTOB, OOHAPyXKeHHBIX KaK B KOHKpellMAX, Tak 
M BO BMellaromlux noposax (V, Ni, Cu, Co, Cd, In), To onM He OOpasytoT 3aMeT- 
HbIX KOHUeHTpaluit B KOHKpewuax. Bonpule Toro, V u Ni nouru Bcerfa oOna- 
PyXMBaIOTCA B OTHOCHTeJIbHO GoMbUIMX KO/MYeECTBAX BO BMelaloulUxX Noposax, 
YeM B 3aKJIOUCHHbIX B HUX KOHKpelMAX. OueBHAHO 3f\eCb UMeeT MeCTO yKe OTMe- 
YaBIAACA B JIMTepaType MpONMOpUMOHAabHOCTh MexXy OOorallleHHOCTbIO Nopos 
yrulepoylom u coxep2kanuem V u Ni (°). B camom Jese, BMellarollHe Noposbl No 
CpaBHEHHIO C KOHKpeluAMM OObINHO OOorallleHbl OpraHu4ecKuM BelllecTBoM. Co- 
epxKanne Ti TakxKe coBepleHHO OMpefleseHHO CHMKaeTcA Mp Nepexosle oT 
BMelawolwlux Mopos, K KOHKpellHaM. 
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Visyuenve moka3aio, uTo HeT OcHOBaHHii (Kak 9TO Mpegnomaran H. K. Jia} 
Ie€HKO) OTBOAUTh WeHTpaJIbHOH YacTH KOHKpeUMit OcOOy!0 posh AaKKYMYMATOPEH} 
MaJIbIX 3/IeMeHTOB. HaoOopor, Takue 9JIeMeHTbI Kak Ba, Sr, Ti oOHapy»xeHbJ6) 
B OTHOCHTeNbHO OOuIbIUMX KONMYeCTBAX MMeHHO B NepHdepHyeckUX YacTAX KOH 
Kpeunl. Ucksroyenve MpescTaBsAet P, KoTopbid B cily¥ae KOHUeHTpHyeCKH 
3OHAIbHOrO CTPpOCHHA KOHKpellMM SaMeTHO KOHUeHTpupyercA B ee Ape (°). Ar 

Hameuaetca cyllecTBeHHoe pa3IMuHe KOHKpelWH M3 OTJOKeHHM PasHbiyhs 
tbauni Mo coffep2kaHHIo MasIbIX 9uleMeHTOB. Jlyulile Bcero 3TO MpocJexXUBAeTCS RS 
lo aueMeutam Mn, P, Ba, Sr, Ti, koTopble NpeAcTaBJleHbl B KOHKpeWMAX B OT) 
HOCHTebHO OombWIMX KoMYecTBax (3—4 lo NATHOaINbHOM WkKase). i) 

Boule y2xKe OTMewaOcb, YTO KOHUeHTpauua Mn u P B kOHKpellHAX 3aBCHIPh: 
OT CocTaBa MOCJeqHHX, YTO CBAZAHO C pas/IMIHOH MurpallMoHHOM ciocoOHOCTh 
OMHUX WM TeX 2%Ke 9JIeMeHTOB B OCa{KaX pasiMyHorO Mpovcxoxenua (7,°,7°) 

Ba u Sr KOHCTaTHpoBaHbl BO BCeX AHAIH3HPOBaHHbIX OOpasiax, HO cofep jp: 
*KaHWe HX B KOHKPeWMAX U3 OTJOMKEHUH pasMHMIHbIX Palu HeofunaKoso (puc. 1) 
Ba u Sr mpescraBjleHbI H BO BMellalolulMx mopofax. IIpuuem 3fecb Take Ha 
Me¥aeTCHA MOBbIMeHHOe COJep2KaHHe HX B MOPCKHX Mopofax MU CHMKeHHe cofsep jp. 
X%KaHHA B OTJOMKCHHAX MaryHHO-3aIMBHbIX dau. CKasanHoe corsacyercsie: 
¢ JaHHbIMH oO reoxumuu Sr B Mope (°,78). B ocaylok Sr yBuekaeTca M60 B pesyJIb iy 
TaTe HaKONJeHHA ero B KapOOHATHBIX CKeJleTaX OpraHH3MoB, JIHOO IyTeM CO. 
ocaxkyenua c Ca (6nu30cTb HOHHBIX paguycos). Orciola BbiTeKaeT TaroTeHve Sfp) 
K MOPCKHM OTJIOXKeHHAM, IPAMaA CBASb MeXKy cofepxKanvem Sr u Ca B Noposs, 
jax. B xoyle quareHesa Sr nNepepacipeylemseTcsa B OcajiKe BMecTe c Ca, Onarofapspy. 
¥emy Monajaer B KOHKpellHH. OqHako peMurpallua Sr MpovcxogHT, NO-BUMMOMy fe 
MeHee HHTCHCHBHO, YeM Ca, Tak Kak JlaxKe B ClLydae pe3KO BbIPaxKeHHOH KOHMeH PE 
Tpaunu Ca B KOHKpellMaAX (KulapK OTHOCHTeIbHOM KOHUeHTpallnu — 29,6) coy 
Wep2kanve Sr B NocseqHUX Maso TpeBblillaeT coJepKaHHve ero BO BMelaroulMyil 
mlopofax. 

Teoxumua Ba B Mope oTrmnuaetca oT Taxol Sr (*). BemeqcTBue BbICOKOrO CO# 
Jep2kaHvA B MOPCKOH Boje cysbdaT-HOoHOB Ba Mo Mepe NocTyneHuA B MOpCKOEm! 
OacceliH OyJeT BbINAaLaTb B OCANOK. OTHM MOKHO OOSACHUTh IPMypOVeHHOCTE 
OTHOCHTeJIbHO MOBbILWeHHBIX cofepxKaHHH Ba K MopcKuM ormoxeHHAM. M3Becrse 
HO, 4TO CoflepKanHe Ba B KapOoHaTHbIX Nopofax 3aBHUCHT OT KOMHYeCTBa Tep-# 
pHreHHOu NpHMecH (MemHTOBOrO MaTepMasa). Hemb3a OTMeTHTb 9TY 3AKOHOMEP- pi) 
HOCTh WIA J\MareHeTHYeCKHX KapOoHaTHbIX OOpas0BaHHli — KoHKpewui. Tak, 
B culyuae KOHKpellMi H3 NOpOf MOUBLI yrouJibHoro MwiacTa Mp BBICOKOM cofsep-B 
%KaHMH HepaCTBOpMMoro OcTaTKa KoOIMYecTBO Ba B HHX MMHHMAasbHO, Torgail 
KaK KOHKpellMM M3 yrselt C HesHauHTeIbHoli TeppureHHoll MpyMecbio OTAH-| 
WaIOTCA OTHOCHTeJIbHO BbICOKUM coflepxKanvem Ba (puc. 1). CmeqopaTenbHo,fe 
B CTajuio AuareHesa Ba Takxe NepepactipeyesiseTcaA B OCa{Ke, XOTA HM He JaeTp 
NOBBILMeHHBIX KOHIMeHTpalui B KOHKpelMaxX. B MOpCKHX UM aryHHo-3asIMBHbIXe 
Bowoemax Ba ocaxkjlaeTcs B Buse Malo NOsBYxKHOrO cybdPata. Pemurpauua ero} 
B Xofle uarenesa Morwia, cormacHo ®. B. Uyxposy (°°), ocymecrBusTeca B On-0 
KapOoHaTHol opMe c NocweAyIOWMM BbIMNaeHHeM CHOBa B Buse cywbihara. | 

IIpucyrcrsue BauSr B yrombubixX NouKaX CTaHeT NOHATHBIM, ec yuecTb, fh 
¥TO OOpas0BaINcb OHH 3a CUeT HOBbIX BO OCaAKOB KPOBJIM, NPOHNKAIOMUX| 
B HorpeOenubili Topdannk (1°). Tapaienusm, Koropbiii HaOmofaeTcsa B cojep-F 
xKaHHM Ba uw Sr (a Taxxe Cu, V, Ni) B yrombHbIxX NOUKaX HM KOHKpeluaAX Nopos 
KpoBd (puc. 1), NosTBepxkaeT HasMuMe TeCHO CBA3H HU 3aBMCHMOCTH CcocTaBal 
Me€pBbIX OT XapakTepa (alu OTMO2%KeHHH KPOBIN, O YeEM HaM y2xKe IpuxofusOcb| 
nucatb (7,19), I 

Cogepxanve Ti B KOHKpelMaAx 43 OTJOKeHHH pasHIHEIx (bauunH TakxKe 
HeofuHakogo (prc. 1). Wnrepecno ormetutTb, uTo B ormuuve or Ba u Sr TuTantl 
cna6o MpefcraBen («cileqby) B YTOMbHbIX MOUKAX Kak CHJepHTOBOrO, Tak WH 
AHKEPHTOBO-KaJIbIMTOBOrO COCTaBa, B KOTOPbIX TeppHreHHbIl! MaTepuan cocTaB-&s 
JIACT H€SHAYHTeIbHY!O YaCTb HepacTBOpHMOro ocTaTKa. B KoHKpelluax Mopos) 
NOYBBI YPOJIbHbIX IJlaCTOB, OCHOBHY!0 Maccy HepacTBOpHMOro OCTaTKa B KOTO-|P 
PbIX COCTABAeT AYTHTeHHbIN KAaOJIMHYT, COfep%Kanve Ti Takxe HeOoublloe. 
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KOHKpeWMAX U3 MOpO KpOBJIM yroulbHoro MlacTa oA OOJOMOUHOrO MaTepua- 
a B He€pacTBOpMMOM ocTaTKe pe3KO BO3pacTaeT —3J[eCb KOHCTaTHpyeTCA Ma- 
CHMaJIbHoe KoMYeCcTBO Ti. Bce STO HaBOJMT Ha MBICJIb O CBABH CosepxKanua Ti 
- KOMMYECTBOM M XapakTepoM HepacTBopuMoro octTaTKa (puc. 1). O 3aKoHomep- 
HOM KOppesAlMM cofepxKanuA Ti u OOMOMOUHOTO MaTepvasa CBUJeTebCTBYyeT 
1 TOT (aKT, YTO BO BMelLaloulUX Noposax cojflep2kauve Ti Bcerja Bblillle, YeM B 
aKJIIOUCHHBIX B HAX KOHKpellMAX. IIpuunHHy cyleqyeT BUeTb B TOM, YTO Ti 
XOAHT B COCTAB OOJIOMOUHBIX HM OTUACTH AYTHTeHHBIX MMHepasoB (pyTHu, Wb- 
MeHUT, JIeMKOKCeH, aHaTa3, THTAHCOJlep Kalle cob!) H UTO OOorallleHHe Nopoy 
KapOoHaTaMH B MecTax (bopMMpoBaHHA KOHKpelluit JelicTBoBaso «pa36aBJIAIOLle» 
a KOHUeHTpauio Ti. CneqoBaTenbHo, THTAH, 3aKJIOUeHHbIM B pellieTKe O6uIO- 
OUHbIX MHHepaJIOB, He Mor MOcTyMaTb B HMGBHIM pacTBop H NepepacnpesenATb- 
a B Xojle Marenesa. IIpucytcrBue Ti B KoHKpeluAX OOBACHAeTCA NaCCHBHbIM 
BOBJICUCHHeEM MMHepaslOB THTaHa IIPH pocTe KOHKpellHii B cpesle ocajKa. 

V3 mpvBeyeHHbIX JaHHbIX BUHO, YTO MO OTHOCHTeJbHbIM KOHUeHTpalluim 
KOHKPellMAX MO CpaBHeHHIO C BMellaloulMMH Moposamu (a 3HauHT, To Murpa- 
MOHHBIM CIOCOOHOCTAM B CTAaMIO AHareHe3a) Mauible 9JIeEMeHTbI OOpasyloT pay 
p yuu. 
| TlomyyeHHble pe3yIbTaTbl He NOATBepKaroT oRMMaeMoro CKOMJICHUA MUK- 
DO3JIEMEHTOB B IeHTPaJIbHbIX WACTAX, KOHKpellMi, a TaK%Ke He COrMmacylorcaA C 
Henvem B. B. Konepuuolt (1°) orHocuTembHO OMHOTHMHOCTH KapOOHaTHBIX KOH- 
t pelluH MO colep2Kavuio MaJIbIX 9JIeMeHTOB 


XapbKOBCKHH ToOCyapcTBeHHbIM YHUBepCuTeT Iloctynuso 
um. A. M. Toppxoro BOE ie hsy/ 


mn 
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Jloxaagnn Arkagemun wayrk CCCP 
1957. Tom 115, Ne 5 


NOYBOBEZEAH! 
B. M. ®PHAJIAHA 


ONOJ3OJIABAHHE UW WJIJIMMEPH3AUNA 
(ITpedcmaenexo axademuxom H. II, Tepacumoeoim 15 III 1957) 


CylHOCTb IWMpoKO pactipocrpaHeHHoro Mpollecca ONOJ30NMBaHuA TOYBIO- 
mo onpefenenuio A. A. Poge(*), cocrouT B pa3pylieHHH B BepXHel YacTu MO4}A 
BeEHHOPO MpOuA PIMHHbIX MHHepasOB, OOpasylOwlMX WIMCTY!0 PpakUMto NOYBER 
(yacTnubl <(0,001 mm), 4 MepeHoce IposyKTOB STOTO paspyWIeHHA B HH2XKHIOK 
YacTb Mpodua usu Jake 3a ero NpeevJipl. | 

TIpomykTbl pa3pylleHvA rHHHbIX MMHepaJioB, COCTOAUIMX B OCHOBHOM Hé}) 
pa3IMUHbIX coesqMHeHHH Si, Al, Fe, Mg u K, o6nagator HeoquHakOBOl NOJBUK 
HocTb10. Tlostomy onu (bukcupyiorca B pasJIMYHbIX TOPH3OHTaX MOUBeHHOrCe 
MIpodusia, H3MeHAA BaslOBbIM cocTaB KaK TOPH3OHTOB B LeJIOM, Tak HU WJLHCTOR 
(bpakUuH, B COCTaB KOTOPOH OHH BXOJAT. 

IIpumMepoM Takoro Npodusa MoxeT CyKUTb paspes ryMyc-HJJIOBNAbHOrCy 
Tloysoua, U3yyeHHbIM B Kapmatax Ha BbIcoTe oKoo 2000 Mm (paspe3. Ne 20,8 
TaOn. 1 u 2). B stom pa3pese oTMedaeTCAH HakOllleHHe KPeMHe3eMa B OMOM30-F. 


Ta60 1H mae 


Mexannuecku cocTaB nous (cOfepxKaHve Mpakyul B %) 


Tie: ae eee ea = z 5 
Bi & Beale ts. | 7 a alos oleae se rn 
6. > oo pe As Ss ae 2s Ss Exe) 
Zz ts E68 a5 Se os S eS Ve vesn 
[ 
20 0—4 4,54 ails) 20,8 dishaw 6,4 Liste al £}5(5) 129 
Se On238 30,0 S130) 12,6 No) 9,3 2a6 Pail 
20==26 4,47 Sie PA 11,0 Dinos 9,4 8,6 6,3 
38—44 6,41 33,9 PASSA At il Zo 9,3 heat Tex 
65—70 163 dre 34,2 Dl yo vl AOS 9,3 one 
312 0==3 0,92 Phot PAE 8) Bye ASS 12,9 41,9 ; 
20—30 0,416 ORD AS 4on9 NWA 14,6 14,8 x 
65—75 1295 | 0.4) 46 | 47,0 | 42.2)1"49 9 | 51 gee 
95—105 0,70 0,6 4,3 42,7 Ws) 16,4 DOA Ps 5 2 
130-140 | 2°57 0.5 474 | v26,9 ede.4 |e 40,3 el D5 65m 
200—205 1,50 0,2 Ss) 360 drop demieelon 29,4 | = 


JIGHHBIX ropvsontax (O—4 u 8—13) B WenoM u B colep2kaltlelica B HAX HIMCTOH! 
(bpakuuu. B To xe BpeMA B MocJequHe rob Ha KapKase, B palione XaOaposcxa, 
B SakapnaTbe H B PyMbIHHH HaMH H3y4eH pA MoOuB, KoTOpble No mMopdosoru-4 
YeCKOMY CTpoeHHio pods, BasOoBOMy HW MeXaHH4ecKOMy cocTaBy Hu pay | 
XMMHUeCKHX, (PUsH4eCKHX H (PH3HKO-XHMMYeECKUX CBOHCTB JOJKHbI OTHOCHTECA | 
K NOJ30JIMCTbIM WIM ONOL30JIEHHBIM TOUBaM, HO BaJIOBOM cocTaB wla BO BCeXx. 
TOPH3OHTAaX STHX MOYB OCTaeTCA MOCTOAHHDIM HIM JlaxKe HECKOMbKO H3MeHseTCA | 
oOpaTHO W3MeHeHHIO BaJloBoro cocTaBa BceH mouBbI. IIpumepom Takoil mouBEp| 


ABJAeTCA paspes Ne 312 (ra6n. 1 u 2), onvcaHHbIli B 3anayHbx Tipeqropbax. | 
Kapnar (°). 
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[locrosucTBO XMMMYecKOrO cocTaBa Hla NO MpouJiO NOYBHI, pH HaMyil 
Jubdepenunalun MpousA Mo MexaHHueckoMy CocTaBy H M0 oOlleMy BaJloBole. 
cocTaBy, MOxKeT ObITb OObACHEHO TpeMA THMoTesaMu: 1) B BepXHUX TOpH30HTE 
TOUBbI HeT paspylieHHe Hla, IIpHdeM Bce MpOAyKTbl paspyWleHHA BbIHOCHT 
© OMMHAKOBOH CKOPOCTbIO, H COOTHOMeHHe UX He Hapyllaetca; 2) MpOMyKTbI U}ii 
ero B BepXHUX TOPH30HTAaX paspyWIeHHA Ula NOMHOCTbIO YXOAAT U3 WAMCTR 
(bpakIuM — MlOMyTOpHble OKHCIIbI MHO0 cOBepIWeHHO yaJAloTCH HS MOYRD 
mH60 ocaxkKaiwrTca Ha Ooslee KpyIHbIX "aCTHUKaX, a KPeMHeseM, OCTAIOULMH iE 
B BepXHUX FOpu30HTaX NocJe pacnajfla Ula, KpHCTaJJIM3yACb, oOpa3yeT 4acTH 
>0,001 mm, Kak npegnonaran C. VU. Tiopemuos (4); 3) ua Mepepuraetcs 
MIpotuiio MouBbl, He paspylllasich *. 

Ileppaa runoresa MpoTHBopeyvT psy TBepfo YCTAaHOBJeHHbIX (bakTO! 
MOABYKHOCTH SJIeMeHTOB M MOsTOMYy JosKHA ObITb oTKMOHeHa. JA MpoBep 
BTOpoH MH TpeTbel rumores Oplla cocTaBseHa Culefyioulan (opMywla, OCHOBé 
Had Ha IpeANOMOKeHHU, TO WpaBHJIbHOM ABJIACTCH TpeTbA PHMOTe3Aa, PACCMiyE 
puBaollad H3MeHeHHA BaJIOBorO COCTaBa MOUYBbI Kak CJleACTBMe OAHOFO JIHIIh 
TlepeMelleHuA No Mpouso HepaspymieHHoro (HegqudpepeHMpoBaHHoro) MJ 


S, = Sy S, (b — a), 


rae S,— MpOleHTHoe coyjep»KaHve pacCCMaTPUBaeMOTO OKHCJIa B MOUBEHHOM TOL 
30HTe x, So— NpolenTHoe coflepKanve paccMaTpHBaeMoro OKHCJIa B TOUEDP 
oOpa3yrouleH mopofe, S;—MpoOmleHTHOe coflep*KanHve paccMaTpHBaeMoro OKHC/s 
B HuCTOH dpakuun, b — MpolleHTHOe cofepKaHve Usa B NoywBooOpasyroulp 
Mopofe, @ —MpolleHTHoe coOfepKanve Wa B TOPH3OHTe X. . 
@MopMysa co 3HaKOM + HCHONb3yeTCA Mp NofcueTaxX WIA 3JIeMeHTOB, C 
Jlep2KaHWe KOTOPbIX B HJle MeHbllle, YeEM B TOUBe, a CO 3HAKOM — B OOpaTH 
cayuae. 
Popmyua (1) NpuMeHHMa JMU K NOUBaM, pasBUTbIM Ha OAHOPOHBIX NOp|E 
aX H MMeIoUlMM OAMHAKOBHIM CocTaB Hula BO BCeX ropH30HTax. Ecu B TaKkl 
MOUBaX KOJIMYECTBO KPeMHe3eMa B OMOA380JIEHHOM TOPH30HTe, BbIUHCIeEHHOe If 
(bopMyvJle, OKaxKeTCA paBHbIM WIM HECKOJIbKO MeHbIUMM KOMMUeCTBA, ONpesese fe 
HOrO aHaJIHTHYeCKH, TO TAKUM OOPa3sOM AOKASbIBAeTCA MpaBHJIbHOCTb MoOmKe 
HbIX B e€ OCHOBY MpefNouOKeHHH, a 3HaUMT H CipaBeAMMBOCTb TpeTbel TUNE 
Tesbl. OHOBpeMeHHO STHM Ke JOKa3bIBaeTCH HellpaBHJIbHOcTb BTOpoH THU 
Te3bl JIA PpaccMaTPpHBaeMbIX TIOUB. 
Nogo6nnit nofcuer Obl NpoBeleH AIA YeTbIPeX paspe30B H3y4eHHBIX Hav} 
«OMO3OJCHHBIX) MOUB C HeEH3MeHHbIM IO Mpodusio cocTaBoM Ula: 


Pasp. N 312, ee Pasp. N14, p-u —- Paap. Ne 62, 
SakapnaTbe Tpysus Xa6apopceKka P yMblHHa 
JleticTBUTebHOe comep»kanne 
SiO, S113 79,45 71,80 73,49 
BpruncyieHHoe cofepxanne SiOg 80,30 78 , 64 73,90 72,96 
OtTknonenve B % oT jelicTBH- 
TeJIbHOrO comepiKaHHa —1,0 —1,1 +2,9 —1,1 


Bauskoe coBlayeHve BHMMCIeHHBIX H JelCTBUTeIbHBIX BeMHUHH noKazamle 
HpaBHbHOCTbh rHMOTesbl O NepeABUXKeHH B STUX NOYBax NO Mpodus10 HeusMew 
HAIOULeTOcA Hula. 

Psi Apyrux Mpolleccos, HAYWMX B MOYBAaX, HU B MepBylo o¥epesb SuonoOrE 
TeCKast AaKKYMYJIAUMA HW BbIBeETPHBaHHe, BECbMa OCJIO%KHAIOT HaMeYeHHY1O CXeMy/p 
OAHAKO STO He BJIMACT Ha OCHOBHOHM BbIBOJ: B MOUBAX, KpOMe IIMpoKO pacupel 
CTpaneHHOrO Mpollecca ONoJ3801MBaHMA — paspylleHuA Hla B BepXHelt wacTilh 
Mpousa, useT u Apyro mpouece — BbIHOc uma U3 BepXHeH uacru npoduail 


* ome \ 
A.H. CokomoscKult (3) u K. ZL. Dauuxa (1) mpeqnomaranu Bo3MoxKHOCTb Takoro Tipowecca)é 
MPHYeM MOCIeNMHHH BUC B HEM CYUJHOCTh ONOJ307MBaHHA. 
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epa3pylIeHHOM COCTOAHUM. ITOT Upollecc MpefaraetcH HasbIBaTb «HJMMe- 
3allua», OT aTHHcKoro csoBa illimare — NpMMeUIMBaTb Mu. 

Mexanv3M SToro Mpollecca CBA3aH, BePpOATHO, C 3aLIMTOM MAHCTbIX YacTHI, 
INMOMHOM KPeMHeKUCJIOTOH, YeM HM OODACHHAeTCA HeKOTOPOe yBeIM4eHHe CO- 
pKaHHA SiO, B MIMCTOH PpakUWM WIIOBMA/IbHbIX TOPHSOHTOB Mo CpaBHeHHIo 
9J1OBMAJIbHbIMH. 


Tlouwenupiit unctutytT um. B. B. JQoxyuaesa Tloctynmus10 
AkayemMuu nayK CCCP 15 II 1957 
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Aoxrnane Arkayemun nayx CCCP 
1957. Tom 115, Ne 5 


THCTOJO‘HA 
r. A. KOBJIOB 
PA3BUTHE MHOFOAEPHbIX CTPYKTYP B ME30TEJIMH 
MEPHKAPJIA 


(ITpedcmaeneno axademuxom H. H. Anuuxosoim 26 XI 1956) 


Buousloruveckoe 3HaveHHe MHOTOAJepHbIX CTpyKTYp AO CHX Mop HefocTaToy- 
) BbIACHeHO. He ia BCeX MX ycTaHOBeH cMocoO ob6pas0BaHHA — Mocpel- 
‘BOM MUTO3a WIH aMuTO3a. Mexjy TeM MHOrosJepHble CTpyKTYPbl ABMAIOTCH 
U3MOJIOrMYeCKOH HOPMOM B OHHX ClyYanX WM YACTbIM CITYTHHKOM 3J10KauecT= 
HHbIX HOBOOOpas0BaHHk B Apyrux. MuTepec k HAM He OCaGeBaeT HH CO CTO- 
>HbI MaTOJOrOB, HH CO CTOPOHbI OHOMOrOB. 

Hamu UccyleqOBaHoO pasBHTHe MHOrosepHbIX CTPyKTYP B MesOTeIHH epH- 
ipa KOIWKH HM coOaKH, BilepBble onMcaHHEIxX B. H. Tonkoppim. PasButTve ux 
OHKOB, 43a HAM A. B. Hemunos, M. A. Bapon, A. E. Xecuu cBagpipaiwr c aMu- 
30M. Jian H. Tl. Xsonuua (?) stor Bompoc He COBCeM AceH. 

Matepuas dbukcupoBasicA 2%uAKocTbIo LleuKepa u cymeMol c yKcyCHOM KuC- 
TOU, OKpalMBaJIcA *KeJe3HbIM reMaTOKCHJIHHOM Telyenralina HM AepHbIM 
aurepta. IInenka MesoTeJIMH CHHMaslacb To cnocoOy Koueropa. YuuTbiBasca. 
3pacT, BpeMA rojla H Yacbl cyToK. Bcero ucceqoBaHo 110 nepukapjoB KouleK 

co0ak. 

KeTkKH ¢C THraHTCKHMM ApaMu MW AByAJepHble KJIeTKH B Me3OTeIMM NepH- 
pila BCTpeyaloTcA ye y TpeXHeBHOTO KOTeHKa, HO HX Maso. B ABa Mecala 
CTO BCTpeuarorcA JBYAepHble KJIeTKH H UMelwTcA Tpexbajyepuble. Jin 
[eCTHMCCAUHDIX PKHBOTHBIX JBYAJePHOCTb ABJIAeTCH Yy2Ke HOpMOM, UMeIOTCA 
,0-,O-JlepHble CTpyKTypbl. Spa ux yacTo JlexKaT rpymmamMu, HMeroT HepaBHY!IO 
IMUHHY; HAOMIOMAIOTCH B pas JHUHOH CTeleHH NepellHypOBaHHble M rabTeseBu]- 
ble Apa, ITO CUMTaeTCA IpH3HaKaMH aMHTO3a. Y MOJIOMbIX KHBOTHBIX B Me3o- 
IMM MepHKapfla MHTO3bI BeCbMa MHOFOUHCJIeHHbI MW pacioslaraiorca Mo Bce- 
y WepHKapAy; Y B3pOcubIX OHM BCTpeyalorcA pexke H OObMHO COcpeOTOUeHEI 
OrpaHvueHHOM yyacTKe (6e3 ollpeseseHHOH JOKaM3allMH), He MpeBbillarollleM 
—3 MM’, BCJIeCTBHe Yero ero JerkKo Miporisfetb. Y B3pOcJbIX KOWIeK MaCCOBble 
ATOSbI (0 20 dburyp B ose 3peHua) HaOsOfaoTCA PaBHbIM OOpasoM B Me- 
10J\e TOJIOBOH AKTMBHOCTH (sbeBpadb — allpestb) H OOHAPyKUBAIOTCA JIMUWb c 10 
) 12—13 uacoB JHA Cc HEKOTOPbIM CHM2KeHHeM BDPeMeHH BecHoH. B Apyrue 
SCAMbI BCTPevalorca Hb e(MHHUHbIe Purypbl Aenenua. [lepHogManocrhb u pes- 
yiO JIOKAIH3alHIO HeEOOXOAMMO CTPOrO YUHTHIBATb, YTOOHI He CleMaTb BbIBOMA 
} OTCYTCTBHH MuTO30B (1,°,°) B Me3oTeJIMH MepHKapfa B3POCJIbIX MKMBOTHPIX. 
apHOKHHe3 MpoTekaeT NO OObIYHOM cCXeMe. 

Bmecte c TeM KapHOKHHe3 YacTO OCOpbIBaeTCA Ha pasMUHbIX CTAaMMAX pas- 
{OHbIX (pas (ASOpTHBHIM KapHOKHHeS UJIM MceBOaMHTO3), YTO BCTpevaeTcAa yrKe 
MovofbIx (3 [Hel) 2KMBOTHBIX; YaCTOTa 9THX ABJIEHHHM HapacTaeT C Bospac- 
Mm. IIpepbipadch Ha pa3sHUHbIX CTaMAX PasJIMUHbIX (a3, KAPHOKUHES BeleT K 
i3IMYHbIM pe3yJIbTaTaM, B TOM UHcJie H K OOpas0BaHHIO MHOFOAepHbIX CTPyK- 
ip, KAK 93TO NOKa3aHo M AA Apyrux oObextos (7 *,”). HanOomee unrepecuble 
} TOJIYYCHHBIX Pe3YJIbTATOB OMMCaHbl HYKe. 
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PacnblaeHue HM OTMenmeHHe XpoOMOCOM. OHHM 
YaCTO BCTPeYaIOIIMXCH OTKJIOHEHHM ABJIAe€TCA PaCIIblieHHe XPOMOCOM B I1a3\}h 
H OTIMenyIeHHe HX OT POPMUPYIOUIMXcA NOYepHUX rpyn. Y MOAOMbIX HW BSPOCJE 
KOWeK KaPHOKHHe3 YaCTO TpepblBaeTCA Ha CTaMHW MaTepHHCKOM 3Be3fbl, KOM, 
yKe TIpow30uWI0 pacueneHve xpomocom. IlepBoHayabHO XpOMOCOMBI HM rpy|y 
bl HX ele COXpaHAOT AOCTaTOUHO MpaBHJibHoe WMpKyJApHOe PacnoJlo*KeHL} 
HO CABHraloTCA K NepudepHu, UH paccTOoAHHe MexKy HHMH yBeJIMYMBaerT§) 
(puc. 1, a, 6). Sarem WupkKysApHoe pactosoweHve HapylaeTcA MH XPOMOCONH 
6e3 BCAKOM MpaBUJIbHOCTH MW NopsgKa, rpyilaMu pasiM4yHol BeMIMHbI UM Po} 
MbI, pactipeylemiorca B ria3Me (puc. |, 6, 2), CHJIbHO OKpalliMBarolllelicaA OCHCH: 
HbIMM Kpackamu. IIpoucxoquT Opicrpoe bopMupoBaHve sAJlep COOTBeTCTBEH fF 
M3 Kaxkol rpynmbl xpoMocoM. O6pa3ylorcsd KOMMaKTHble, pe3Ko Oas0@HJIbHB 
Pa3IMYHOH BeMIMHbI «TeMHbley Apa, HepeAKO BaBJMBaroilMecA B CoceqHy\l 
psAOM sexkallve agpa (puc. 1, 0). B qambueliiem unm oOpa3yeTca MHorosje Rm 
Had CTpyKTypa C OONbILIMM KOJMUeCTBOM MeJIKUX H MebualWwMx AJep C OOBMHF 
JIA MHTepKMHesa CTPyKTYpOl UH 2Ke OLHOBPeMeHHO C TipeoOpasoBaHveM rpyly 
B MasleHbKHe Apa BOKpyr HMX OOocoOuIAeTCA Nwla3Ma, MH KJleTKa pacnayaeris 
Ha OoJIbIlloe KOMHYECTBO pasJIMUHBIX NO BeJIM4MHE HU POpMe y4acTKOB, 3ak,J11OUal|o 
IHX OMHy UM [Be XpoMocomuble rpymmpl (puc. |, 0, e). Uactb MeJIKHX MW Mes 
yanluux rpyum ruOveT. OHM cTaHOBATCA OAHOPOAHbIMH, OasopusHA UX NMafals 
M, HaKOHell, OCTAaIOTCHA JIMIIb MIOXO pasIMuMMble TeHH UX (puc. 1, 0, oc). Up! 
rand UacTb UX CoxpaHsetca o4eHnb Josuro. Ilo cBoe BemMunHe, POpMe HM CTPYKTY fF 
Mebuakilive rpylMbl CXOMHbI C TeJIbUaMH, ONMCaHHbIMH HeBaAOMCKHM B pakiG 
BbIX ONYXOJIAX, Te, KaK M3BeCTHO, aOopTHBHble KapHOKHMHe3bI BCTPeyaloris 
MOCTOAHHO. 

KpoMe NovIHoro paciiblieHiA XPOMOCOM, BCTpetdaeTcs YacTHUHOe pacrblieH hl 
(puc. 2). B BAO NpoTeKatoulMX MHTO3aX IPH PopMuMpoBaHHH UH NocMeLyrouk se 
pacxoKJeHHu JOVepHHX 3Be3 YaCTb XPOMOCOMHBIX FpyMll He BXOAMT B HX Cie 
CTaB H OCTaeTCA JleKaTb CBOOOJHO B Nla3Me. DopMa H BeMINHAa PTpynn pas HI 
(puc. 2, 6 —0). CoorBercTBeHHO BeJIMUNHe KaKOH rpynnbl, B as bHeHUelh 
oOpa3yeTcaA AMpPO WIM Apa, Mp OTIUeMeHHH HeECKONbKUX rpynn, dopMupye4rdy 
CTpyKTypa C HepaBHbIMM No Macce sAfpamu. Ilepexoy ux B HHTepKHHeTHUeCKUE 
COCTOAHHE 3HAYHTeJIbHO 3anasqblBaeT. B uacTH cly4aeB OTIMeENMBIIMHCA XpOM)E 
THH pacTBopsAetTca B nase (puc. 2, a). Basocbumua ero pe3KO MajlaeT, a 3B 
TeM CXOAUT Ha HeT. OOpasyrioTcs NocTeneHHoO ucYesarollle «TeHM) STHX rpymil 

A. H. Crygqurcexuni (*) croKuyJicad ¢ TAKMM Ke Mpolleccom pacnbimenua xp el 
MaTHHa MH OOpasoBaHHA XPOMATHHOBEIX IWapoB H Afep, UTO H Mbl B Me3OTeNHI 
B YeM JlerKO yOeAMTbCA, CpaBHMB ero OMMCaHHe M pHcyHKU c Hamu. Cryqny 
CKMM paCCMaTpMBaeT STH KapTHHbI KaK HOBOOOpas0BaHHe XpOMOCOM H3 Tia‘ 
MBI, OMHAKO [It STOO HeT OCHOBaHUH. MMes Jeo co cpe3aMu, Ha KOTOPBIX TPY, 
Hee OXBaTHTb BeCb Npollecc, H He YJIOBHB BCeX MepeXOHbIX cTayui, KOTOPbIe 
Jlerue YaBJIMBaloTCA B MeSOTeIMaIbHOH MWieHKe, 3ak1O4aIOlleH B ceOe Mews 
KOM BClO KleTKy, Cryqutckuit He cMor mpuliru K BepHomy BbIBo,y. To, 4TO C 
paccMaTpuBaeT Kak HOBOOOpasyiollleecA AJep Hoe BelllecTBO, ABACTCA XPOMOCON 
HBIMH rpyntaMu, OOpasyiollMMuca Np MOJIHOM WIM YacTHYHOM pacnbwieHule 
M OTIelmsJIeHHH XPOMOCOM IIpH JeneHuH. i 

HanOoublilee KONMYeCTBO H pasHoobpa3ve (bopM aOopTHBHOTO KapHOKHHeESift 
Beflyliee K OOpa3z0BaHHto [IBYX- H MHOTOAJepHLIX cTpyKTyp, MafaeT Ha anadash 
HW MeHbillee — Ha Tenoasy. Bce"HaOmofjaemble B STOT MepHO OTKOHEHHA MOXKEL 
rpyOo pa3fenuTb Ha HecKOJIbKO rpynn. 

B mepByto BXOAAT Te cly4a, Korga OOpasoBanue H pacxoxKeHHe Jouep HH) 


Puc. 1. Tlomyoe pacnpiienne mpu aOopTHBHOM KapvoKHHe3e H OOpasoBaHHe pa3M4HOL Bes : 
UMHbI AWep U3 XPOMOCOMHDIX rpynn 


Puc. 2. Uacruynoe pacnbienue xpomaTuHa IIpH WeueHHu 
Puc. 3. O6nsacnenwe B Texkcre 


Puc. 4, a— 0 — o6pa3ozanue HepaBHbIx m0 macce WOYePHHX 3Be3q H sAdep; e —s— aboptut 
Hoe TeyeHHe KapHOKHHe3a MHOroOvAepublx CTPyKTYyp ; ; . 
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A4HOH CTeMeHH CBASAHHBIMH (puc. 3, a—é). Inasmaromua OTCYTCTByeT H IIpo- 
KAaIOWaAcA PEKOHCTPYKUMA BefleT K OOpasoBaHulo: AByX Aflep, CBASAHHBbIX 
MOCTHKOM, WJIH AJlep, B pasJIMYHOM CTeMeHH MepeTAHYTHIX B Bue Uudppl 8, 
rO CUHTAeTCA OOLIMHO TIPH3HAaKOM aMHTO3A. 

Bropyto rpylmy cocTaBiaioT Te cyyav, Kora KapvoKHHes MpepBasica 
a HavaJIbHOW cTaqMH pacxoxKeHHA CiOpMMpoBaBLUNXcA OYVepHUuX 3Bes, 
eKOHCTPYMpylollMecA JovepHve Apa Mpuvieraiwr pyr kK Apyry. Tnasmato- 
WA OTCYTCTByeT, B pe3sybTaTe Yero OCOpasyloTcA AByAJepHble CTPyKTypbIl Cc 
NM3KO MpHerarwulMMu [pyr K Apyry sAqpamu (puc. 3,2, 0), wrocunTaetca mpu- 
1aKOM aMHTO3A. 

TpeTbio rpylly cocTapiaiwr Te cyyav, Korfa KapvOKHHes OOopBasica Ha 
raw HOpMaJIbHO C*opMHpOBaHHbIX MW pasouleAWHXcA K MoscaM JovepHuX 
3e3/, HO WeJIeHUA KNleTOUHOrO Tesla He MocsefoBano. Bo Bcex ciy4aax oOpasy- 
Tex IByAvepuble KJeTKH C OTOJBHHYTbIMM WH paBHbIMH No OObeMy AJ pamu 
uc. 3, é). 

Uerpeptyio rpymny (puc. 3, o%—a) cocTaBaIoT cJly4uaw HelpaBusibHoro 
OPMHpOBaHHA JO“epHUX 3Be3 HM aAfep. B KpalineM clyuae Takoro yKMOHeEHUA 
Mc. 3, OK, 3) KarKad 3 JOYePHHX 3Be3 JeMNTCA Ha Be rpylMbl u Kayan 
3 rpyun oOpasyer apo. Ha oom u3 Nosmrocos (a) peKOHCTpyKUUuA AJep HJeT 
KOHLY, Ha ApyroM ona ellie B MOsJHOM pasrape. Tak Kak KJleTOUHOe TeJIO 
> MOfeMIOCb, B pe3yJIbTaTe PCKOHCTPyKUHH NOWYYHTCA UYeTbIpexbayepHanr 
(PyKTYypa C HeOoObWIMMH NO OObemMy Apamu. Takoro Ke nopsfKa TeyeHuA 
pollecca MbIl HaOm10JaH U AIA OLHOH “3 3Be3q (puc. 3, u). K Tow xe rpynne 
THOCHTCA HW CopMHpoOBaHHe KOJIbIeBHYHbIX H KapMOMepHbIX JOuepHHX sep 
HC. 3, K, 2). 

K nto rpynie oTHocsATCA culydan COpas0BaHHA pe3KO HepaBHbIX TO Macce 
ouepHUX rpynn (puc. 4, a—O) c dopMHpoBaHveM H3 HHX COOTBeETCTBEHHO pa3- 
BIX TIO OObeMy JOYepHUX aAfep. Jlenenve KJIeTOUHOrO Tesla OObIYHO He Mpovcxo- 
WT, XOTH B OMHOM Cyly4ae HaOOfaloch OTeseHHe Maso JovepHeH rpynnbl, 
Kpy2KeHHOH HeOOJILIUMM KOJIMYeCTBOM Tia3Mbl (pvc. 4, 0). 

JipysjepHble KNeTKH, OOpa3s0BaBllivecad B pesyJbTaTe aOopTHBHOrO KapHo- 
WHe3a, B asibHelIlleM CHOBA JeATCA KAPHOKMHETHYECKH, NpHYeM STOT TIpollecc 
OX%KeT CHOBA MpoTeKaTb aOopTHBHO, Bef K YBesMYeHHIO 4vCa Afep. Apa 
BYAJepHOH KeTKH B OobuleH YaCTH CJly4aeB HAUHHAIOT JeNMTbCA OMHOBpe- 
€HHO, XOTA OHO W3 HHUX HM MOXeT HeCKObKO 3aMa3yblBaTb. Karxyoe apo 
OpasyeT cBolo cburypy AeeHuA, OMHakKo Mpowecc eseHHA B OOMbIMHCTBe 
BOeM IipoTeKaeT aOopTHBHO. OOpasyrolllvecs burypbl HepeAKO CTasiKMBaIOTCA, 
apMOKHHe3 OOpbiBaeTcA uM PopMupyeTCA MyYJIbTHNONApHaA ero dopa. 
OopTHBHOoe TeYeHHe KAapHOKHHEe3a NOKa3aHo Ha MUKpodoro (puc. 4, e). B dury- 
€ a yKe HJleT pEKOHCTPYKUMA MOVePHUX AJep, IPpHyeM BUHO, YTO NPOKSOLIIO 
epaBHoe pactipefesieHHe xpoMaTHHa B HHX. Ofna u3 JOYepHUX 3Be3q STO 
MPyPbI CTOMKHYacb C,ovepHel rpynnoh Apyrok urypbl Aetenua, KoTopas 
aKKe BbIPIAAHT HEHOPMAJIbHO: JOYepHHe 3Be3fbIl, eBa pasoliAAcb, ye Mo- 
epHYTHI Apyr kK Apyry. Knerounoe Teo He MMeeT HUKAKMX NPH3HaKoB eens; 
OPMUPYeTCA OfHa YeTbIpeXbaAfepHad «KeTKay». Bosee MO3AHAA cTaQuA Takoro 
ce IIpollecca Noka3aHa Ha MUKpodoTo (puc. 4, 9). Bcerpeyarorca HW MHoronostoc- 
ble MHTOSbI, UaCTbIO 3aKAHUMBalolllvecA pasfeJIeHHeM KJIeTOUHOrO Tela WIL 
poTeKaiollve aOopTHBHO, c OOpas0BaHHeM MHOrosiepHbIX cTpykTyp. Teso- 
a3a MHOronloJOcHOro KapvokuHesa, JaBilero 13-aJepHylo CTpyKTypy, TMoka- 
aHa Ha MUKpodoro (pu. 4, 3). PekoncTpyKUuA aAfep UfeT He OMHOBpeMeHHO, 
TO Ha6smOfaeTcA MOUTH BO BCEX CJLyYaAX NOMHUEHTPHYecKOrO MHTO3a B Me30- 
SIM VW, BUMMO, COcTaBuIAeT OJHY 43 ocoOeHHOcTel ero. [lepudepnyueckue apa 
Ke MOUTH MOMHOCTbIO 3aKOHYMIH PeKOHCTPyKUMIO, XOTA ApbIUKH OOpaso- 
aJIUCb elle He y Bcex. DopMupoBaHve WeEHTPaMbHO PaCHOMOMKeHHbIX Aep B 
OJIHOM pasrape, B UaCTH 3 HHX HET ellle Aep HoH o6o10uKH. PopMupyioulueca 
[ipa He paBHbl No Macce M pactosaraiwrcA TecHOH rpymnou, Mpumeraa Apyr 
Apyry, sTO OObI4HO CUHTAaeTCH MpH3HaKOM aMHTO3Aa. 

IIpupeyenupii cbakTudecKHi MaTepvas NoKasblBaeT, YTO MHOTOsepHble HU 
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IIOJIMMIOKVHble CTPyYKTYpPbl B Me3OTeJIMH NepHKapfla pasBHBaloTcd B pesyJIbTal 
KapHOKHHe3a, IpepBaHHOro Ha pasMHYHbIX CTaMAX pasmMUHbIX tas. Ha 103, 
HUX CTaMAX PEKOHCTPYKUMH u3 YacTu Puryp abopTHBHOrO KapMoKHHesa PopMI| 
pyloTcs Te KapTHHb! HW C*burypbl, KOTOPble OMMCbIBAIOTCA KaK KapTHHbl AMHTO3i}) 
Ecuid He YU4HTbIBaTb CYTOUHOH MepHOAHYHOCTH MUTO3a, HMeEHHO TakHe TM03]HI} 
cTaquH Wu OyAyT HaOmIOfaTbCA MpH uccyeqoBaHUH. | 
_ Muorosjepuble cTpykTypbl He paBHosHauHbl. Uactb MX MMeeT Apa, Ip 


paBHble NO Macce AepHoro BelllecTBa. 
Iloctynus0 
24 X 1956 
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C. WH. AJIUXAH AH, C. 10. FOJIBAAT u A. ®. TETEPATHUK 


MYTATEHHbIN 3¢®EKT KOMBUHMPOBAHHOPLO JIEMCTBUA 
ITHJIEHHMHHA UH YJIBTPA®HOJIETOBbIX JIYUENM 
, HA AKTHHOMHLETBbI 
(1Ipedcmasaeno axademuxom H. JI. Kxynanyem 18 IIT 1957) { 


| Cpsxucox (7,?) B 1948 r. moKa3an, uro Mocue NpesBapuTebHOH OOpa6orKu 
mop Aspergillus terreus u Neurospora crassa ca6bimMu lo3amMuM 6uc-$-xs0p- 
THJIMeTHJIAMHHOM YacToTa MyTalult pH BosfelicTBHH yJbTpavowJeTOBbIMH JIy- 
amu BOSpacTaeT MO CpaBHeHHio C YaCTOTOH MyTallWH, BOSHHKIIUX OT JjeHcTBHA 
WIHHX TOJbKO YJIbTpa*HvOJeTOBbIX syudel. 

Ha ocHoBaHHH STHX JlaHHbIX OblIO BbICKa3aHO MpeMosox*eHve, 3TO (ak- 
Opbl OKpy2KalollleH cpebl MOryT BJIMATb Ha CTeIe€Hb YYBCTBHTeEbHOCTH KJIETKH 
| WYYHCTOH SHeEprHH, T. e., ITO YaCTOTAa MYTALMH ABIAeTCA PyHKUHel He TOb- 
fO KONHYeCTBA NOPOWeHHOK SHeprHuH. 

| Ucnob3ya B CesIeKLMM NpOyUeHTOB AHTHOHOTHKOB STHJICHHMHH VM YyJIbTpa- 
pMoueTOBble syd (°), Mbl pelHIM W3ySHTb BJIMAHHe KOMOMHHpoBaHHoro JeH- 
TBUA STHX CaKTOPOB Ha MyTAWMOHHbIM Mpollecc y pas/IMUHbIX WITAMMOB aKTHHO- 
AMIETOB. 

| Pa6ora npoBosusacb c MpokylexTamu aypeomuuuHa — Streptomyces aureo- 
laciens wramm Ne 112 u crpenromuuuna — Streptomyces griseus mramm JIC-1 
‘Actinomyces globisporus streptomycini). 

| BcsegcTBue cBoeH peakUMOHHOM cnocoOHocTH MO OTHOWeHHIO K OnOJOrH- 
KeCKH Ba2KHbIM COeHHEHHAM (AMMHOKMCJIOTHI, CYJIbDruApHJIbHble CoeqMHeHHA 
H Ip.) STHACHHMHH UW pA ero MpOW3BOMHHIX OOMAaaloT CHJIbHBIM IMTOTOKCHYe- 
t-KMM JieHcTBHeM. 

_ Uactb ucxoquok cycnen3un cnop Streptomyces aureofaciens Bbiqep2KUBasacb 
Havaa B pacTBopaxX STHJIeHHMHHa pa3siMYHOK KoHenTpanuu (1 : 5000, 


Ta6auna 1 


BpikKHBaemMocTb cnop Streptomyces aureofaciens mtamm Ne 4112 
B 3aBHCHMOCTH OT XapakTepa UX OOpadoTKH 


9. u. 1:5000, 20 4ac. 9. u. 4 : 6000, 20 4ac. 
losa y.-@. a1y- 

Be epri mn? pe Ges y.@. | or ie y. 6. eae x ae, $y. 
2000 4,9-10-8 15-10-38 o-10-4 DEANO-F | Sot Se |) O.BaslOR bh sail 
4000 8-10-4 fool Ome 4.1074 4-10=8 8. 10-3 ARKO 2 208 I Oe 
6000 3-10-4 45-10-38 6-40-5 8-107? 8-103) | 257-510-474 0-* 

40000 4.10-5 45-10-8 6.10-§ yo Are Cod Onee | eAe OM Omen etd Ome 


| : 6000, 1 : 7000, 1 : 8000 pasBeqeHHA B AHCTHNMpOBaHHOH Boje, B TeyeHHe 
5 wu 20 uacoB, a Mocme sToro NosBeprasach eHcTBHIO yAbTpaduoseroBbix 
nyueH. J[pyrad vacTb cycneHsHu oOpabaTbiBasach BHaYase YuIbTpac:pHoeTOBbIMH 
nyyamMu, a 3aTeM Mlorpy2Kalacb B paCTBOPb! STHJIEHHMHHA TOM 2e KOHMeHTpa- 
Wun. Pe3syibTaTbl OMbITOB MO H3yYeHHIO KOMOMHHpOBaHHOrTO JeHcCTBHA STHJeH- 
WMA (9. H.) H ybTpacMoueToBbIx syueli (y. cp.) Ha 2%XHsHECMOCcOOHOCTb cHop 
Streptomyces aureofaciens mpuBegenbl B Tada. 1. V3 stow TaOnMubI BuqHO, 


To rHOelb crop S. aureofaciens nog elicTBHeM yJbTpacvouleroBbIx syyert 
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locuie HX MpefBapHTetbHOH OOpaOoTKH STHJICHHMMHOM pe3KO BO3SpacTaeT w# 
CpaBHeHHio c rHGenbio cllop Mp BosselicTBMH TeX 2%Ke (akTOpoB, HO Baas 
B OOpaTHol NocmefoBatTebHocTH. IIpH NOBbILIeHHH AO3bl o6myyeHua c 2000) 
10 000 spr/mm? B pe3ybTate oOpaOoTKM cop OAHMMH JIMUIb y. .-y deff 
2KN3HeECMOCOOHOCTh CNop MafaeT By 

TaOauua 2 pa3, mp oOpadorke B MocJefoBaTes 

Cpasrutenbuaa YvacTtota myTauw mon gei- HOCTH y. d. + 9. 4.—B 80 pas, aly 
CTBHeM 9THJICHHMHHa, yJlbTpadbHomeToBLIx cCXeMe 9. H. + Y. ).— TOJIbKO B 4 ps 
wyveH WU HX KOMOHHAILMK B pry eee (pH KOHUeHTpalun 9. H. 1 : 5000). 0 
opatesbHoctax y Actinomyces globisporus bl Obinu 
streptomycini, wtamm JIC-1 (B mpouentax) AnaJlorHaHble pesyJbTat a 
Jty4eHbl pH pa6oTe co cnopamn Str} 

tomyces griseus miTamM JIC-1. 

Moponorn- |g ospasop anno B ta61. 2 MpuBeseHbl pesyJIbTéd 
ueckHe MyTallun] aHTHOHOTHKOB ==» QTIBITOB 10 H3yYeHHIO YaCTOTbI MYTAaLe 
llocyle KOMOHHMpOBaHHOlt o6pabdo1 
cnop S. griseus mramM JIC-1 sTHeHHny 


KouTposb 1,0 4,09 HOM H yJIbTpa*HOJIeTOBbIMH JIy4aly 

eas 4,0 1,2 Uactota MyTalvi usyyanacb MO MY 
nat y.o 13°58 sie, (pouOrHYeCKHM [IpH3HakaM H 10 H3H 
Y. >. +o9.u 8,5 2,4 HeHH1O AKTMBHOCTH (oOpa30BaHHA aH 


6voTHKa). B KayecTBe Mopdosiornyec 

IIpH3HaKOB YUHTbIBaJINCb: WBeT COP, cTeMeHb CNOPyJIAUMH, XapakTep CKJK} 
YaTOCTH KOJIOHHH, PasMep KOJIOHHH (KapMUKOBOCTS). 
Kak BHAHO M3 WaHHbIxX TAO. 2, uacrota MyTailuH, Kak NO Mopdosornyecks 
IIpH3HakaM, Tak H NO NpH3Haky AKTHBHOCTH pe3KO BO3pacTaeT IPH NoceMOEL 
TeJIbHOCTH OOpaOorKH 9. H. + y. Oo. 


Yucno mymaxul, Yo 
Takoe 2Ke pe3Koe MOBbIIeHHe YacTo- 2 


TbI MyTallHH Mp OOpaOorKe cop 9. Hu. ; a 
MW MocwefqyiouleM oOOyyeHHH y.d. sy- 100 16 wa 
yaMH OblIO NowyyeHo u y S. aureo- / 
faciens. Kpome Toro, nocme mpeqBapu- 16 
& 40 

~» 14 

% 3 . 

19 S : 

S CU 12 
17 s S 
15 = S 10 
‘ BS) 

% 3 g se 
8 &2 qod 
= if Q 
S 9 Gubi 6 

7 
S 4 
SF 
= Goo 

Jj a, 

4 gon00t 

- 2000 4000 G000 1001\ 
opel mm? 
Puc, 1 Puce. 2 


Puc 1. Opext BospeicTBua sTHNeHHMHHa UH ysbTPadvoneTOBEIx myueH Ha uacTOTy Mc 
cboorMueckux myTauHii y Streptomyces aureofaciens mtamm JIC-536. a— mo3a 
2000 sprjmm?, 6 — 4000 spr/mm?, e@ — 6000 spr/mm?, 2 — 10 000 spr/mm?2 
Puc. 2. OppexT BospeiicTBuA STHIeCHHMUHA HM yubTpacHoneTOBLIX ayyeH Ha wactoTy mopdou| 
THYeCKHX MyTalHit (2) H Ha BbIxKHBaeMOCcTh (6) cnop Streptomyces aureofaciens, mtamm JIC-5} 
B 3aBHCHMOCTH OT fO3bI O6Ty4eHHA 


TeIbHOM OOpadorKu cnop S. aureofaciens cna6ol, He BAusAIoUlel Ha *xusHeECTK 
CoOHOCTb cnop H HeMyTareHHOH JlO30H STHJICHHMHHaA 3HaUMTebHO TOBbILLI 
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ach acekTuBHocTb y.-:b. syuel, H Mo Mepe Bo3pacraHva 03 nocmeqHux 
yacTOTa MYyTallMM HelpepbIBHO Bo3spactasa (cM. puc. 1). 

Vis mouy4eHHbix JaHHbIX BAHO, YTO He3ABHCHMO OT JO3bI y.~). myyel mpo- 
CXOMHMT pe3Koe MOBbIIMeHHe YaCTOTbI ybTpadHoueTOBLIX MyTaluH pH upes- 
apHTeMbHOH COpaOoTKe cNop 3STHJIeHHMHHOM. 

Ha puc. 2 npuBeyeHbl JaHHble 0 YacTOTe MyTAaUHH HM BbIKMBaeMocTH crop, 
4B 3ABHCHMOCTH OT O3bI COOyyeHHA. Ecam KpuBas YacTOTbI MyTallMi nog jeli- 
CTBHeM OJHUX y.-P. MyyeH NosuuMaetca, JocTuraeT nuKa mpu 6000 apr/mM? 
4 3aTeM MafaerT, Joxofa pH Aose B 10 000 spr/MM? Jo ypoBHs, BbISbIBaeMoro 
H Aosoh B 4000 spr/mMMm?, To KpHBad YaCTOTbI MyTalMi, BbISBaHHBIX J\elicrBHeM 
Hi y.-. syyueli Ha cnopbl, npesBapuTenbHO OOpaboTaHHble 3THJIeHUMMHOM, Helpe- 
| PbIBHO Bospacraert u pH 10 000 9pr/Mm? elle He OOHApyKHBaeT TEHJeHUMH K CHH- 
4 KeHUIO. OOLINHO YacTOTa MyTallMi, MHAyUMpyeMas oLHuMH y.-(. yyamu, Jo- 
}CTHPHYB TIMKa Ha oMmpefeseHHOM ypoBHe rHOeu ciop, HauHHaeT MaqaTb, mpu 
J) KOMOHHALMH 2%Ke 9. H.+ y. *—. Jaxke Mp OFeHb BLICOKOM JeTaJIbHOCTH YacTOTAa 
MyTallHH He TOJIbKO He NaflaeT, HO H HaMHOrO MpeBocxoAuT YacToTy MyTaLuh, 
BBISBaHHY!IO OOpaOoTKOH CHoOp OAHHMH JIMUIb y.-. myyamu. CreqoBaTembHO 
yTBepXjlenve, 4TO MafeHWe YacTOTbl! MyTaWHH BbIsBaHO yCHJIeHHOH ruOewbIo 

cop, T. e. YTO YacToTa MYyTaWMH HaXxOJHTCA B PYHKUMOHAbHOM 3aBHCHMOCTH 
f/ OT mpouenta rHOe/M Chop, BbISBAHHOM paMoreHeTHYeCKMMH (pakTOpaMH, HallH- 
#) Mu onbiramyv He MosTBepxXyaeTca. 

Uro KacaeTcd MeXaHH3Ma pe3KOro NOBDIWeHHA YaCTOTbI MyTalMi MHAyWu- 
| pyeMbIx y.-(). JlyuaMu Ip MpeBapvTebHOH OOpaOoTKe clop ITHJIeHHMHHOM, 
) MOXKHO JOMYcTHTb, YTO MOM JeHCTBHeEM STHJICHHMHHA MOBbIaeTCA CeHCHOMH- 
# 3a KeTOK K y.-(). JyyaM HW TeM CaMbIM yCHIMBaeTca JlelicTBHe y.-—. myyek 
pila apo. MoxkHo Take MpefiouoKUTb, YTO y.-. JYIH BOsOyKMaloT MoJle- 
i) KyJly STHeHUMMHA VM TeM CaMBIM pe3KO MOBbILUAIOT ee peaKTHBHYIO CMOCOOHOCTD. 


| 


ws 


i 
i 
{ 
) 
ae 


Bcecolo3Hpii + HayuHo-HCCIeqOBaTeIbCKHH Tloctynuso 
HMHCTHTYT AHTHOHOTHKOB 16 III 1957 


| 


UMTHPOBAHHASA JIMTEPATYPA 


1C, P. Swanson, S. U. Goodgal, Genetics, 35, Ne 1 (1948). ?C. P. Swan- 
n, W. D. McElroy, H. Miller, Proc. Nat. Acad. Sci. USA, 35, Ne 9 (1949). 

Men Avin xaucan. G10! fo rp iam On G “Kwenlmkios a, (Cylon Min H- 
u, AuTHOuoTuKH, Ne | (1957). 


1017 


Jloxnaynn AKaweMunM Hayk CGCP 
1957. Tom 115, Ne 5 


M. B. ®EJOPOB u K. A. CBHTbI4 


BJIMAHHE JOSHPOBOK MUMHEPAJIbHOrO A3OTA 
HA A3OT®HKCHPYHWOLLY!IO AKTHBHOCTb PA3SJINGHbIX PAC 
KJIYBEHbKOBbIX BAKTEPHH JIKOMMHA 


(ITpedcmaeaeno axademuxom A. JI. Kypcanossim 29 IV 1957) 


Hanwuve B cpefle JOCTYNHbIX pacTeHHIO a30THCTbIX CoeqHHeEHHH BCerys 
IIPMBOAUT K 3HaUHTebHOMY CHH2KeHHIO a30T@UKCHpyillleH AKTHBHOCTH KJLY® 
OeHbKOBbIX OakTepuli B KTyOeHbKax OoOoBblx pacteHul. IIpu nono we Oech 
MeYeHHOCTH pacTeHH CBASAHHBIM a30TOM (PuKCalMA aTMOCdepHOoro asoTa BOBC. 
mpeKpamlaetca. IIpH sToM KsyOeHbKOBble OakTepHH He TOJIbKO He (PHKCH 
pyloT aTMocdepHoro a30Ta, HO He MOFryT BbISBaTb H COpa3s0BaHHA KJyOeHbp 
KOB Ha KOpHAX Oo6oBoro pactenua (1’). OTH MOO%KeHHA B HacTOAIlee BPeMA 
He BbISbIBAIOT COMHEHHH, HO AIA OTJebHBIX (OPM KyOCHBKOBbIX OakTepul Tpet 
OyIOTCA elle YTOUHEHHA B OTHOWICHHH KaK KOJIMYECTBEHHbIX JO3HPOBOK a30Tap 
TaK HM 3HaveHHA pacoBbIX OcOOeHHOCTeH KJIyOeHbKOBbIX OaKTepu. TlocmeqHe: 
OOCTOATELCTBO CTAJIO CYIeCTBEHHbIM B CHJIY TOFO, UTO Havas HakalIHBaTbe'h 
(pakTHYecKHH MaTepHadl O CleWM@vYecKOH MpHcMocoOseHHOCTH OTJebHbIX pal 
KJIYOCHbKOBHIX OakTepHH K OMpeeJeHHbIM COpTaM 3apaxKaeMblX HMU OOOOBbIE 
pacrenul. Tak Kak 9(eKTHBHOCTbh COMKHTEIbCTBA 3ABHCHT OT YCOBHH a30TB 
Horo MHTaHHA OoOoBoro pacTeHHA, TO ECTeECTBEHHBIM CTAHOBHTCA MHTepec H - 
BbIABJICHHIO XapakTepa BJIMAHHA pa3JIHUHbIX JOSHPOBOK MOJBHXKHOrO a3sor} 
B Cpefle Ha a30T*UKCHPYIOWYIO AKTHBHOCTb OTJCMbHBIX pac KJYOCHbKOBHIX Oakle 
TepHl Ip HX CORMTELCTBE C PasJIMYHBIMH COpTaMH OfHOrO H Toro xe Go6ch 
BOO pacTeHHA. ITOT BONpoc AO HaCTOALLero BPeMeHH He NosmyaH AocraTounor | 
OCBellleHHA, XOTA OH MMeeT OlpefeJieHHOe Hay4Hoe HW NpakTHYecKoe 3HaveHHes 
Mcxofa 43 9TOrO, HAMM ObWIH OCYIUeCTBJIeHbI ONHCbIBAeMble HH2KE OMBITHI C He} 
CKOJIbKHMH pacaMH KslyOeHbKOBbIX OakTepHit soMHHa. OMbITbI cTaBHHCb | 
BereTauMOHHbIX cocylax c 5 Kr KBaplleBoro NecKa H C MHTAaTebHOM cMecbH 
Teabpuresa, coepxapuel 1 Hopmy, 0,5 Hopmpl u 0,1 Hopmbr asora. B ucnpire 
He OblWIM BKJIOUeHbI TpH pacbl KyOeHbKOBEIX OakTepuli monuna (JIC-37Ef 
JIC-390 u JDK-25) uv Tpu copra wonuua (cHHuli momuH — copta Ne 174 u Ne 37} 
WM XKeJTHIM sonHH—copT Ne 4645). 

Ilepeq MoceBoM ceMeHa JIONHHa CTepHJIM30BaHCb pacTBOpoM cysleMbl } 
pas6aBuieHuu 1: 1000 8 Teyenne 10 MuH. H B JanbHelitliemM MHOroKpaTHO OTMES 
BaJIHCb CTePHIbHOH BOOM. BakrepMasbHas pasBoKa BceX pac KJyOeHbKOBHII 
OakTepHit HMesa 9 MIH. KeTOK B 1 MA MW MCHOMb30Baacbh JIA HHOXyAALUN | 
OMMHAKOBBIX KOHYecTBax. B TeyeHHe BCero BereTalMOHHOrO MepHoga cocys 
NOMMBAINCh TMCTHIJMpOBaHHOH BOOK WIA NosepxKaHuA B HUX BMAxKHOCTIH 
orBeyatomle 60% oT o6ileli BslaroeMKocTH Hecka. B KaxKoM cocyjle ObIIO ocTatt 
JleHo no 4 pacrenusa cuHero JomMHa copta Ne 174, no 5 pacrenuli cuHero mont 
Ha No 374 u 7 pacrenuit xenToro monHHa copra Ne 4645. Bce pacrenua Oput} 
yOpaHbl B craqun o6pasoBanusa OoOuKoB. Bo Bpema yOopKu 6bIn yuTeH Be) 
pacTeHuH w kslyOenbKos. Kpome Toro, B cocyqax Obi ONpeslemeH ocTaTouHbT! 
MUHepasbHbIt aor. Anasusbl NoKasaJIH, YTO K MOMeHTYy yOopKH pacTeHuii cBs} 
3aHHbIX (OPM asoTa B cocyfax He ocrasocb. B JanbHelinem Gp mpoBeyeHn)} 


oupeevle Hu oOulero a3ora B PasJIMGHbIX YaCTAX pacTeHHA UB ypoxkae B iles1oM | 
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B Havalbuyto da3y pasBHTHA HavJyUWIMi BHeEWIHHH BU MMenM pacrenna, 
pospacTaBuive No Pony 0,1 HopMb! asora u XyAWIMM Buy — mo ony | HOpMBI 
Bota OT cMecH [esbpurena. K Mmecsa4- 
oMy BospacTy JIYUWHH BUY Obl y pacre- Ta6auna 1 
MM, MpouspacTaBlIux Mo tony 0,5 HOp- Cyxof Bec Kay6eHbKOB y pasHbIx copToB 
bl a30Ta B Cpeyle, a K KOHIY BereTalluu  JIONHHa, BbIpalHBaeMbIX MO Pa3HbIM (OHAM 
a3IM4HA MocTeneHHO craaqMuiuch, xo- @30THOro muTaHa (B r/cocyn, cpemHee u3 2 
fa 0,1 HOpMbI a30Ta HW OKagaslacb caMoli ces Seaucae 
|aronpuaTHoti A CHMOMOTHYeCKOrO paca, ucnonb- 
JOMKUTEILCTBA KJIYOCHDKOBLIX OakTepHH = SOBaHNaa ana 
y AALMH 
| pacrenHamu. Tak Kak HHOKYyJHpo- 
HaHHbIe PaCTeHHA paHee KOHTPOJIbHbIX F 
CTYNHIM B *asy WBeTeHHA H JaH 6o- CRO TE Bee ene aN ey 
WKH, TO JaHHble Yalituura u Mpena (8), Koutpop - 


0,5 H 
asotTa 


1,0 H 
asoTa 


qaOMOLAaBLUIMX B YCJIOBHAX ToseBoro Wea ae nee atay 
bITa yJJIMHeHHe NepHofa co3speBaHuA  Jqy¢-95 0°14 044 0°50 
; WHOKYJIMpOBaHHbIX pacTeHuli ropoxa, ‘ 
HalwluX OMbITaX C JOMHHOM He IIO- Cunun ationun Ne 374 
NYUMJIM NOATBep*xeHuA. KoutTpoup — — — 
| K MoMenTy yOopkH Ha KopHAX HHO-  JIC-375 0,05 0,37 0,56 
KYJMpOBaHHbIX pacTeHuli Obl OOHapy- JIC-390 0,08 0,26 ES 
j z JDK-25 0,14 0,54 0,44 
IKeHbI KJIYOeHbKH, CYyXOH Bec KOTOpbIX 
TBEUAT cule XY tOUlHM MoKa3aTeJIAmM MeawThsk TionnH Ne 4645 
raOw. 1): 2 z KoutTpoub a! — — 
A30THbIN (POH M paca KyOeHbKOBOH —‘JIC-375 0,17 0,20 0,46 
HAKTepHUW, UCHOMb30BaHHad Ja wuHOo-  JIC-390 0,19 0,30 0,49 
JIK-25 0,15 0) 27 0,50 


CYIAWHH UCIbITbIBABLIMXCA COPTOB JIHO- 
MMHa, OKa3asiM Ooulblloe BJIHAHHe Ha 
pec OOpasoBaBIIMxXca KiyOeHbKOB. HanOombulaa Macca HX MO BCeM CopTaM 
tonvHa Oblia NMowyueHa Mp BbIpallMBaHHu pacTeHHH lo douy 0,1 HopMpl 
a30Ta OT MMTaTebHOK cmecu Teabpurema. B TaOm. 2 npHBo,ATCA ypoxwkaluble 
jaHHble, WepecuvTaHHble B cpeJlHeM Ha OHO pacTeHue. 


TaoOmuuma 2 


Ypoxai pa3HbIX COPTOB JIOMWHA B 3aBHCHMOCTH OT paCbl KslyOeCHbKOBOM OakTepHH, HC- 
OJIb3OBaHHOM JIA MHOKYyJIAWMH, H OT HOPMbl MHMHepabHOrO a3g0Ta B cpesle (CyXOH Bec BI 
Ha 1 pacTeHue) 


1,0 H a30Ta | 0,5 H a30Ta 0,1 H as0Ta 

Paca 6aKTepHu, * Ca pee Me Ste le a ee ee 

|Hcnomb3opau- | x t & a = os & S = on ff g 

Had via HHO- oe ae So og Oe ae Ag 53 a 5B Sw 53 
KY JAIL Ho | ERs o © see KS Bas oe Se Ro |BS5| of sk 

f= |22e| ae ae zs 22s ae ag == |228| at as 
Cusut mtonun Ne 174 

Koxtpomb | 3,13] 0,69|3,82/100,0 | 3,02 4,11}4,13]100,0 |1,70)41,19)| 2,89} 100,0 
JIC-375 3,36 10,83 | 4,20 | 109,96) 3,79|0,95} 4,75) 415,0 |3,39])0,83]4,22| 146,37 
JIC-390 3,60] 0,86 | 4,46 | 115,19} 3,35] 0,80) 4,15 | 100,48 | 2,69|0,79) 3,48} 120,76 
JIK-25 3,74] 0,90] 4,64] 121,4714,12]1,0115,13 | 124,20] 4,25|0,88}5,13}] 178,80 


Cuuunk atonun Ne 374 
89 | 4,27] 100,0 | 2,68/0,78|3,46)100,0 |1,04)0,72]1,7 


Koutpoab | 3,38 100 ,0 


0, 6 
JIC-375 |3,33]0,94/ 4/27] 100,0 |3,41| 0,69] 4,10] 118,80|3,07|0,64|3,71| 210,80 
JIC-390 |3,23}0275| 4:00] 93,67 |3,2010,71|3,93| 113,30] 2,54] 0,5413,04] 173,30 
TK-25 | 2'97/0/90] 3.87] 90,63 |3,91| 1,04 | 4,921 142,48|3,19|0,58|3,77| 214,20 


MWentrHyk wionun Ne 4645 


Kontpoan |41,75]0,57|2,33/100,0 |2,10/0,80}2,90] 100,0 |0,73]}0,44]1,17] 100,0 
JIC-375. 14.74|0255|2,291400,0 |1,92]0,64 |2,53] 87,24]2,27|0,66| 2,93] 254.28 
JIC-390 | 2/27]0563| 2,90] 124,46 | 2,43] 0,61 |3,04| 104,8212,03] 0,70] 2,73] 234,10 
JOK-25 | 2'33]0,60|2,94| 126,18 12,75 |0,62 13,371 116,551 2,67] 0,74] 3,41 | 290,50 
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V3 manHblx Ta6n. 2 ceflyer, YTO XOTA HHOKYJAWMA BCIOLy CHIbHO MOBY. 
cua ypoxali pacTeHul, O/jHakO B 3aBHCHMOCTH OT CopTa JOMMHa HM pacbl KJhy 
6eHbKOBbIX OakTepuli adiekT Nomyunica passmMuHbIM. Tipu HanM4aMH B MMT 
TesIbHOH cpefle MOMHOM HOpMbI a30Ta BIMAHMe HHOKYJIAWMH OKa3saslOCb OYEl/p 
He3HAUHTeJIbHbIM, HO pasJIMUHble pacbl Jad BeCbMa 3aMeTHbIe pasJIMAHA iy 
abbextuBnocTn. Hausysmit pesyibTaT Obi NomyyeH c pacot JIYK-20 Ha CHR 
guonune No 174 u 2KerTom mronuHe Ne 4645. Y copra Ke cuHero sronnHa No 378) 
Ip WHOKyIauMM aHHol pacoll KnyOeHbKoBolt OakTepHu, ypomkal Jar 
CHU3HJICA. 3HAUHTeJbHO JyULIMe pesyJIbTAaTbI C ITHM COPTOM JIONMHAa Obl NOP 
YeHbI IPH KYbTHBUPOBAaHHH MHOKYJIMpOBaHHbIX pacteHHlt Mo asoTHOMy oH} 
oTBeyarollemy 0,5 HOpMbI oT MuTaTebHOM cmecw Tenppurens. B stom cays 
paca JIDK-25 jana npuOapKky B ypoxae B 42,0%, BTO BpeMA Kak Ha Apyrlye 
CopTax JOMMHa MpvOaBKa OT 39TOM pacbl He MpeBocxogusa 16—24%. | 

Hausyume Ke pe3ybTaTbl OblIH NoMyYeHb! pH BbipallMBaHHu pacTeHly 
mo douy 0,1 HopMbI a30Ta or cMecH Tesbpuresa. B 9TOM BapHaHTe onbira Npy- 
6aBkKa ypoxKas OT HHOKysAWMM pacoh JIPK-25 oTBeyaa MO *KeJTOMy JONHAE 
190%, mo cuHemy mronuny Ne 374—114% u no cunemy mronnHy Ne 174—78%) 

A3sor@uKcupylolllad AKTMBHOCTb pa3HbIX pac KsyOeHbKOBLIX OakTepHi J 
TIMHa Tak?Ke CHJIbHO Me€HAeTCH B 3aBHCHMOCTH OT YCJIOBHH a30THOrO MMTAaHie 
pacreHul. BpiaBneHHad pa3HHWa KacaeTCA KaK OOWero HaKOMNJeHHA a307h 
B pacTeHHAX, TaK H NpoWeHTHOrO COsepKaHHA a30Ta B Pa3JIMYHbIX WAaCTS 
pacTeHua. OTH pasM4MA JerkO YCTaHaBAMBaIOTCA H3 WaHHbIX TaOn. 3 u 4.7 


Taonuna 3 


Coyepxkanve a30Ta (B MpOueHTax) B Pa3MHYHBIX YaCTAX JIONMHA (cpeqHHe ZaHHble 
43 2 NOBTOpHOcTelt) 


(a 2 is Cuunit sronuH Ne 174 Cunul mronuH Ne 374 2KentTbii mronuH Ne 4€ m 
Paca 6axTepuli, ucnomb- e.& & = & rei a 5 fi 
30BaHHaA JWIa HHOKy- 2 oe 2 3 2 3 a 3 a ; 
m2] Ss gz 2 gs g 2 gs g re] 
Koutpoab 0,5 | 2782] 2,46} — | 2)574-4.97 | <1 2 52 iioees7 ae 
0,4 |.2,74.1 4,901) —: | 2,57) 4,05 |9— | 2,51))4 88 oor 
JIC-375 0,5 | 3,28 | 2,63 | 6,93 | 3,08 | 2.40 | 7,74 | 3,16 | 2.99 | 7,4: 
0.4 | 4,08 | 2,63 | 6,74 | 3,80 | 2'69 | 6.57 | 3,85 | 2:69 | 7.6U 
JIC-390 0,5 |S, 742.47.) (200) 2e00 | 2 Gon eQutonlonzonleAneo 7,8: 
0,4 | 4,08 | 2,70 | 7,54 | 3,85 | 2°69 | 6.94 | 3,57 | 2.64 | 7,20 
JDK-25 0,5 | 3,69 | 2,66 | 7,35 | 3,20 | 2°33 | 7,74 | 3,44 | 2.90 | 7.8: 
0,4 | 4,40 | 2,84 | 6,69 | 4,00 | 2'75 | 6.66 | 3,72 | 2°90 | 7748p 


HanOouee BbicoKoe cofepxkanve a3oTa ObivO HaliqeHo B pacTeHHAX, BbIpaLit|h 
BaBIUHXCA To Pony 0,1 HopMp! asora. Ilo-BuqumMomy, m0x0e cHaOxKeHKe pacre 
HMM JOCTYNHbIM HM CBASAHHBIM A30TOM He TOJIbKO yYCHIHMO asordukcup yrouly f 
AKTHBHOCTb KJ1yOeCHBKOBLIX OakTepHii, HO HW CTHMYyMpoBano oTqayy buKcupdl 
BaHHOrO HMM a30Ta M3 KJIyOeCHbKOB B OCTasIbHble YacTH 6oCoBoro pacTeHMsil 
Hannuve xe B cpefle Oonee BICOKUX 03 MHHepanbHoro asota (0,5 HOpMBI Cle 
cmecu Tesbpuredia) BAAMMO COKpaTHJIO M TOT H Apyroli npoteccal. 3yecb Bepce 
ATHO MPOABYaCb KOHKYpeHIMA MeXKAY aSOTOM MHHepasbHbIM u CUKcHpC 
BaHHbIM OakTepHAMH U3 aTMocdepbl. O6masa a3soT@uKcupyrollaA aKTHElP 
HOCTb Pa3JIMYHBIX pac KyOeHbKOBbIX OakTepHit OKasalacb TakXKe pasJMUHO!} 
SaBHCAMeH KaK OT CopTa pacTeHHA, TaK WM ycNOBHH ero a30THOro MUTAaHHse 

IlepBoe MecTo no a3orduKcupywllel aKkTMBHOCTH 3aHaaa paca JI)K-25) 
BTopoe — paca JIC-375 u Tperbe — paca JIC-390. Sra saKxoHomepHocTb BBIAE 
JIACTCA MO BCeEM COpTaM HCMbITbIBABIUMXCH pacTeHHli, XOTA MeEXKy OTJebHbIME 
CopTaMH HM OcTaHcb M3BecTHble pa3smMunA. ; 

HanOonbulee MoBbIeHHe ypoxkaa oT HHOKyAUM Ks1YOCHbKOBbIMH OakTE! 
PHAMH Obl NosyYeHO No KesToMy soNMHy copta Ne 4645, xora addeKTHBHOCT IK 
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ASJIMUHBIX pac OakTepHi OKasamacb pa3snMuHOl. JIlyuue Bcero MIposBMa cea 
aca JIDK-25: ona Ha BcexX CopTax JOMHHa Jala HavOonbUIM ypoxkali u HanOonee 
pICOKOe HaKOMJeHHe OOllero as0Ta B pacTeHuv. OcoOeHHo GOombuIow adbtpbeKT 

MHOKYJALMU NOMYYMJICA NpPH BbIPallMBaHHH pacTeHHu B cpefle, OeqHOK Jo- 
yHHbIMH PopMamy asota (0,1 HopMbI or cmecu Tenbpurena). [lopprenne 2035! 
CBOAeMOrO a30Ta B Cpefle CHM3HO ac:pekT OT HHOKYJAUNH MO BCeM copTaM 
ONuHa, a BBejleHHe B cpefty 1,0 HopMbl a30Ta OT MMTaTebHOH cMecu Tenppu- 
HEA CBeNO sceKT OT HHOKYJAAUMM UpakTMYeCKH K HYJO, YTO CeyeT yuUTHI- 
ATb U B IIpOH3BOACTBeEHHbIX YCJIOBUAX KYJIBTYPbI JIIOMMHA Ha 3eleHoe yoOpeHne. 
PponpeKku JHTepaTypHbIM JaHHbIM, HHOKYJIMpOBaHHble pacTeHuA JIOMMHAa pa3s- 
@uBallWcb B HallIMX OMblTax Coulee SHeEPrMdHO HM MpOXOAUMH COOTBeTCTBYr1OWIHe 
Hasbl ObIcTpee, YeM HeMHOKYMpOBaHHble pacTeHua. 


- 


oh Ta6Omuna 4 


A3soTukcupyioulad akTHBHOC1b PasMMUUBIX Pac KJIYOeHbKOBbIX OakTepHit JIONMHa B 3a- 
MCHMOCTH OT COpTa pacTeHHA HM ycmOBH ero a30THOrO MuTaHHA (cpeqHHe qannpre 
43 3 MOBTOpHOcTei) 


A30T B ypooKae (mr Ha 1 pacTeHHe) 


r| 


§)) Paca Gaxtepun, uc- | Ilo3a a30rta 

Ni | NOIb30BaHHaA AA B HOpMaX | 5 yansemnofi B KWy- BO BCeM duKCHPOBaHO 
HHOK y JIALLHH Teappuresa ETT B KOPHAX 6enpkax pactesuu | 430Ta us aT- 

mocdbepbl 

CuHuk nionun MN 1474 

Koutpoub 0,5 85,16 23,90 — 109,06 0,00 

0,1 ' 46,49 DET a= 69, 16 0,00 

JIC-375 0,0 424,53 22,79 6,24 153, 56 44, 50 

Oat 138,45 19,02 7,86 165, 33 96,17 

JIC-390 0,5 424,73 18,415 5,64 148,52 39,46 

OA MOO? Zo 18,99 Hs 135,89 66,73 

JIXK-25 0,5 lay 7h 24,29 TAT 183,54 74,48 

0,1 174,11 21,49 10,75 206,35 137,19 

Menrnh mrwonun Ne 4645 

KouTpoub 0,5 53,00 18,72 — (ne 0,00 

0,1 14,90 8,51 =— 23,41 0,00 

JIC-375 0,5 60,37 17,24 2e23 79,84 Sat? 

0,4 87,52 16,14 5,04 108,67 85, 26 

JIC-390 0,5 79,70 16,24 3,36 96 ,30 24,58 

Ol 72,09 16,79 4,61 93,99 70,58 

JIK-25 0,5 93,89 AeA 2,98 113,90 42,18 

Ord 99,20 418) 38} 5,10 123,63 100, 22 


IIpuBegeHHble JaHHble MoKa3bIBaloT, UTO MexKAy pasJIMYHbIMA pacaMH KJly- 
HeHbKOBLIX OaKTepHi MIONMHA JeMCTBUTeIbHO HaOwOfaeTcA U3BecTHaA CMelu- 
bH4HOCTh B OTHOIeCHHH K pa3MUHbIM copTaM JlaHHoro OoOoBoro pacTeHHA. 
Pa3sHan OOeCMeYeHHOCTh Cpebl JOCTYMHbIM AIA pacreHuM as0TOM 3HaYHTeJIbHO 
CHAeCT YKa3aHHYI0 CllelMPH4IHOCTh, HO OoJlee AKTMBHbIe pacbl BO BceX CyYaAx 
[aioT JIy4IHe pesybTaTbl, YeM pacbl MeHee AKTHBHEIe. 


Mockosckaat CebCKOXo3aHcTBeHHaA akaylemMua Moctynuso0 
um. K. A. TuMupasesa 25 III 1957 
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JIoxnann Akagemun nayk CCCP 
4957. Tom 115, Nt 5 


E. A. CEJIMBAHOBA-FOPOJ|K OBA 
OB ONOPHbIX BETBAX YEPEMYXH OBbIKHOBEHHOM 


(ITpedcmaeneno akademuxom B. H, Cixaueeoim 9 II 1957) 
Y yepemyxu OObIKHOBeHHOt — Padus racemosa (Lam.) Gilib., kpome oOprmait® 


HbIX BeTBeH, pacTYHIMX BBepX MO] OCTPbIM YrJIOM K CTBOJY, C JIMCTbAMH H reHe® 
PaTHBHbIMH NoOeraMH, HepeAKO BCTpedaiorcA BeTBH, KOTOPble PpacTyT KHH3y jp 


Puc. 1. OOmHii BUA ONOpHbIx BeTBeli UepemyxH 


HOB, C BOSPacTOM YTOJIMaloTCcsA HM Nosyyaror HOBYy!O (byHKUMIO — compoTuBseHnd 
HaKJIOHY CTBoJa (puc. | wu 2). HackombKo HaM H3BeCTHO, ONMCaHUA NOLOOHBDE 
ONOPHbIX BeTBeH B JHTepaType He BcTpeyanocp. i 
HanOoulee XapakTepHoe MecTooOuTaHHe yepemyxu — nepHoquuecku” noMdh 
MBIBaeMbIe MOUBbI PEYHbIX JOJIMH; CTBOJI ee HepeKO CHJIbHO HaKpeHeH B CTOPOHy 
MaKCHMAJIbHOrO PasBHTHA KPOHbI HW Hy2KaeTcsA B oNope. Pomb ONOpHbIX BeTBeLt 
MO2KHO CPaBHHTb C XOYJIbHbIMA KOPHAMH ApeBecHbIX NpefcraBuTeneli nobepe 
KH MW BJIa2KHbIX JlecoB TponHKoB. B o6pasoBanun ONOPHbIX BeTBeH YepeMyXF) 
MOXHO BBbIJeHTb YeTbIpe SIeMeHTapHble ashi. (i 
I. ®asa npurvuOanva KHY3yY TOHKHX, OObIUHO 3aTeHeEHHbIX BeTBeit u KOH-§) 
TaKkTa HX Cc NoyBOM. PHOKve BeTBH JIETOM HAKJIOHAIOTCA NOM CoOcTBeEHHOL TAKE 
CTbIO, SHMOIO, KpOMe TOFO, BO3MOXKHO, NO TAKecThIo cHera (puc. 3, J). Taki 
M3rvOawrcsA He TOMbKO BeTBH y OCHOBAHHA CTBOMAa, HO axe Ip HKpelJeHHble|i 
Ha BBICOTe 0 4 M, H B KOHEYHOM CYeTe HX TOHKHe pasBeTBJICHHA KaCalOTCA 3eMJIM. tl 
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I]. @azsa yKopenenus BeTBeli uM OOpasoBaHua BepTuKaNbHBIX mMoGeros. 
llouwa Nox rycTok KpoHol YepeMyxu OObNHO BylaxKHaA HW He Brose 3ajlepHOBaH- 
(aa. Oto cnhoco6crByer Opict- 


ij 


(i 


bIX TO 3eMJIe BeTBeH. Oco- 
HCHHO ONarOMpHATHO WIA yKo- 


B MecTaxX ykKopeHeHua BerBeii 
POLIuHO BOSHUKaWT BepTHKaJb- 
Hble moOeru, oOpasywulue ryc- 
ryio nopocab (puc. 3, TJ): 

III. @asa ormupauua 3arTe- 
HeHAbIX ToGeroB Hv OOpa30Ba- 
HMA ONOpHbIX BeTBeH. Ormu- 
DaHHiO H BbilaseHHio MpHrHyB- 
WMXCH K 3eMJIe, HO He yKope- 
HMBINIMXCA BeTBeli H UaCTH OCO- 
(€HHO 3aTeHCHHBIX BepTHKaJIb- 
HbIX NoOOeroB  ciocoOcTBy1oT 
spequTeiu. Ha uepemyxe ce- 
{ATCA NapasvTHble 4 calpodur- 
Hble rpHObl, a TaK»%Ke MHOrOyNc- 
I€HHble HACe€KOMbIe, B pesyJIb- 
‘aTe UX JleATeMbHOCTH [peBe- 
‘HHA CTAHOBHTCA XpylkKOH H 
OMaeTCA TIpH HeOONbIOM Me- 
KaHHYeCKOM Bo3JelcTBHH. Bpl- 
‘KMBIUMe BeEPpTHKaJIbHble moOerH 
DaSBUBaIOT JlOcTaTOUHO MOII- 


IHyIO KOPHeBY!O CHcTemMy H Mo- 


ee eee ee Puc. 2. Tum MpocrTbix, perkKe MasIOBeETBALLHXCH, KOPOT- 
(i) emi YkopenuBiimecsa Ber ux OMOPHbIX KOPHeH («MOAMOpOK>), PasBUBalOULAxcAa 
BA C BOSPacTOM YTOVJIIMMaroTcH, B CaMOH HM2KHeH YacTH CTBOJIa YeEPeMyXH. 
TaHOBATCH Ooulee ycToitun- 

BbIMH, OUHIMAalOTCA OT TOHKHX 
BeTOUeK, BereTaTHBHbIX WM pelpoyKTMBHbIX OpraHoB — PopMupytorca omop- 
ible BeTBH (puc. 3, J/T). Tlo3squee, ecuH oflopHad BeTBb MomaflaeT B YCJIOBHA 
Opoliero OcBellleHHa, Ha Heli MoryT BHOBb OOpas0BaTbCA MaJOKUZHEHHbIe 
BepTHKaIbHble noGeru. Tlomepeynoe ceyeHve TOpu30HTabHO pacmpocTepTbIx 
berBeii IIPHONMKaeTCH K OBay, TAK KaK KaMOH B BepTHKaJIbHOM HalipaB- 
eHHU, OCOGeHHO cBepxy, oOpasyeT Govlee TosCTbIe CON, YeEM C OOKOB. ITO 
tMocoOcTByeT HX OoublleH ynpyrol ycTOHYMBOCTH IIpH MaHHOH Macce ApeBeCHHBI. 


IV. asa 3penocru onopHbIx BeTBelH HW CMeHa PyHKIUMA. PyHKUAA BeTBenH, 


}CompornBsenve HakmoHy crBovia (puc. 3, IV). 

| B 300/0rvu IpHHan cMeHbI (byHKUAM Obl BMepBble copMyHpoBaH A, Hop- 
“om. Hay stot npo6semoli paOoraliu Take MHorve Apyrve 300N0rH (°,", 8 
WCpequ O6oranukoB B HocneqHHe Tosbl _9THM — BOTIpOcoM SaHUMaIOTCA 
iK. K. Saxypuao (7), B. M. Ko3o0-HouaHcKau (°), C. T. Tamamursiu (8); npe- 
Kpacuble IpHMepbI CMeHbI (byHKUMH MOMKHO HaliTH B HeKOTOpbIX Moptosloru- 
fHeckux paOorax H. B. Tleppyxunolt (*) 4 ap. [Ipumepos cMenbi by HKUMH 
IMHOro: Haj3eMubIii roOer H KOpHeBUUle; HaseMHbIi oOer M KyOeHb, H T. Bi. 
iBouee OpHruHaslbublii MpHMep CMeHbI (PyHKUMM Mawr WMCTbA MW MX YacTH () 
Ap.). Tlocmequue xopomio onucansl Aust Cardamine tenuifolia (Ldb.) Turckz (*°). 
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@akybTaTHBHad CMeHa (byHKUMH BeTBell BPA JIM CBOlcTBeHHa OHO JIM 
yepemyxe. OnopHble BeTBH BIOJIHe BO3MOXHBbI Kak JIA POMCTBEHHBIX YepeMyX 
OObIKHOBEHHOM BUJOB UM pOAOB B YCJIOBHAX Ooslee Ba KHOPO H TeNJOLO KIHMAaTa} 
Tak HM JWIA Apyrux ApeBecublxX NopoJ} 
WarollMX eCTeCTBeHHble OTBOAKH. IIpes 
cTaBleHHe 06° OMOpHbIX KOPHAX 
KaK XOfYJIbHBIX, TaK MW JOCKOBUHBIX 
TeCHO CBA3AHO C OMMCaHHeM BJla2KHbL} 
TPONMYeCKHX JIecoB. OMHaKO AocTaTouH | 
XOPOWIO pasBHTble JOCKOBUAHbIe KOpH)| 


i 
onucanpl VW. B. Tpympuuxum (?) aa} 
ypempt JiambHero Bocroxa y Ulmu| 
propinqua Kidz. Ilpu 6onee BHUMaTeNE} 
HOM MccJleqOBaHHH SJIeMeHTbI JOCKOBHJ) 
HbIX HM XOJlyJIbHBIX KOpHeH y 4YepHo} 
OJIbXH, BA3A HU WJIbMa MOMKHO HalTH | 
B CbIPbIX NpHOpe2KHBIX JlecaX cpeqHH! 
WMpoT, HanpuMep Ha KapesbcKom Me} 
pemelike 6143 Kese3HOMOpOXKHON CTaky 
wun «OtpagHoey *, BOJIb ype3a BOM 
osepa Ilioxe-apBu. Secb Ke H BbIlUe 0 
CKJIOHY pacTeT Yepemyxa, OOpasy1omlla 
ONOpHble BeTBH. ~ 

Cnoco6HocTh YepeMyXH pasBUBaTy 
ONOpHble BeTBU BbIPaboTaacb B CopbOk 
3a CYylecTBOBaHHe HW 3aKpelwacb Hal 
cile{CTBeHHO. Ona xopoulo nposBasetc!s 
W Ha MecTax, He NMOJBeprarolluxcA CMBIff 
By HM HaMbIBy, Hallp¥Mep, B NapkKe bora| 
HuYecKoro HucTHTyTa uM. B. JI. Komait 
popa Akayemun HayK CCCP. Uepemyx'! 
Puc. 3, Cxema uetbipex asementapHtix bas C OMOPHbIMH BeTBAMH pa3HOH CTeleH# 
PasBuTHA ONOPHbIX BeTBeH: / — asa MpH- pa3BHTHA BCTpedaeTcA B OKpecTHOCTA] 


THOaHHA M KOHT@KTa TOHKHX pasBeTBeHHit 3 
o'nowolly -/ a= dhasaytenseaeanacserbea a Jlenuurpaya, Ha Kapenpckom Nepellene 
PasBHTHA BepTHKabHBIX MoGeroB, JJ] —ba- KE, Ha lOxwkuoM Ypasle, 4, BepOATHC!) 


3a OTMHPaHHA 3aTeHeHHbIX NOGeroB H Cospe- Ha OosIblieH wacTH CBOero oOwuMp Hort 
BaHWA OMOPHbIx BeTBel; /V — (basa spenocTH apeasa (nofspoOHee 06 9ToM cM. (?)). ff 
BeTBeH H cMeHa (yYHKUHH. 1 — onopHble To cBo 6 i 
BeTBH, 2 — BbIX9KHBLIHe H Pa3BHBIIMeCA mo- pple as ak ae oynxey 
Gerd, 3—3acbinaHHaa Mo4uBoi pacnpoctep- ONOPHbIe BETBH aHaJIOrMVHbl np“qaTou 
Tad; YKOPeHHBIWaaca BeTBb, OKaHUMBaloO- HbIM XOYJIbHbIM KOPHAM TPONHYEeC 
WlaAdcA BepTHKaJIbHbIM MoGerom KHX pacTeHHH, HalpuMep MaHaHycoery 

> C@JIHWILHXCH Ha WIHCTbIX OTMeJIAX Mop't 

CKHX noOepexKHi, pusomopte, pacTymleli B monoce OTMBa B MaHrpoBbll 
3aPOCIAX, HJM pasHooOpasHbIM ApeBecHbIM Nopogam ruseli, nanpumep Uapac%t 
guineensis Muele., rge riaBHbili cTBO HyKaeTcA B JONONHUTebHOM onopeb 


Boranwueckuli cag Botanwueckoro uncrutyta um. B. JI. Komapoza Tlocrynns0 
Akayemuu Hayk CCCP 8 II 1957 
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1957. Tom 115, Ns 5 


AHATOMHA PACTEHHH 


WM. Jj. POMAHOB 
3APOJIbDILIEBbIM MELUOK B POJE TULIPA 
(I pedcmasaeno axademuxom H. B. Luyurnem 20 III 1957) 


SmOpuvosormueckve HccMeoBaHHA 28 cpeqHeasvaTcKUXx BugoB Tulipa oOna- 
\YKHJIH y HUX NATb pa3HbIX THIOB pa3sBHTHA 3aposfblllleBoro MellKa. Takoe 
HICKIOUHTebHOe pasHoOOpasve 3acTaBJAeT OOpaTHTb ocoOoe BHUMaHHe Ha 
: Opuosoruio posa Tulipa. OuepuyHo, oH CTOHT Ha TMepBOM MecTe cpequ Tex 
#iCMHOPOUNCJICHHbIX PpPyNIl NOKPbITOCeMeHHbIX, B KOTOPbIX OObIUHbIM HOpMAaJIb- 
(HDI THI 3apOfbllleBoro MeLIKa 3aMellleH APYrHMH, IBOJIOIMOHHO HOBbIMH TH- 


SapofblileBble MeWIKH BCeX THNOB pa3sBHTHA, OOHapyKeHHbIX y Tulipa, 
peTbIpexXcrioposble: pu OOoMX MeHOTHYeCKHX JleseHHAX OOpa3s0BaHuA epero- 


POMOK He IIpOHCXOAUT, B pesyJbTaTe Yero BOSHHKaeT YeTbIPeXCHOPOBbI WeHo- 
Hur (duiasMoul), coepxKallMi verbipe MakpocnopvasbHbIX aAqpa. Pasnuuaror- 
A STH THIbI COM thas pasBHTHA, KOTOPOe OMpefeAeTCA YHCJIOM MUTO3OB, 
pipOTeKarolluX TocJle Meio3a, HM CMOCOOOM BOSHHKHOBeHHA OllpeesieHHo opra-. 
iM3alMH TOTOBOrO 3apoOfblleBoro MeulKa. Ita NocdeqHAA OMpefemAeTcaA mpex- 
He BCerO paciipefesieHveM MaKPOCHOpHasbHbIX Ajlep B 3apOJ[bIINeBOM MellKe, 
| B HEKOTOPBIX CJly4aAX TakKe OCOOCHHOCTAMH HX MOBeJeHHA B Ja bHeHIeM *. 
OKIbIM THI pasBUuTHA CBOHCTBeH OlpeesIeHHbIM BUaM, HH rpynnaM BUOB, 
I). e. OH ABJIAeTCA Oosee HIM MeHee CTaOHJH3HPOBaHHbIM XOJOM OHToreHe3sa 
japofbliiieBoro Mellika. MHAHBMAyasbHble OHTOreHeTHYeCKHe OTKJOHeEHHA, OJ- 
ako, He peKH y MHOrHX BHAOB. OHH BeCbMa BaXKHbI JIA CyYKJeCHHA O B3aMMO- 
PrHOWeHHsx H cnoco6ax BOSHHKHOBeHHA pa3HblX THIMOB pasBHTHA, HO B aHHO M 
(OOOUIEHHH Mbl He MO2XKeM UX KacaTbcs. 

| B wwxkecreyoulux XapakTepHCTHKaX THNOB pa3sBUTHA 3apOfbIlleBoro MELI- 
a OTMeY¥eHbI He TOJIbKO HX OOMIMe, THMOBbIe CCOOCHHOCTH, HO H YepThl, Xapak- 
repHble Jia BuyoB Tulipa. 

) 1. Tun Fritill aria. Pacnpeyenenue MakpocnopHalbHbix afeop 1 + 
++ 3, Ba mMuTo3a. IIpu nepBoM MUTO3e NPOHCXOAUT CoeMHeHHe *uryp AeseHuA, 
peX Xala3abHbIX AJep, BCsIeAcTBHe Yero OOpasyeTCA BTOPHUHbIN YeTbIPexb- 
epHbI 3apoOAblleBbI MeLJOK: Ba MHKPONMJAPHbIX ranOUAHbIX Apa MH Apa 
XaNa3aJIbHbIX TPHMJIOWAHbIX. XamaszaibHaA YacTb 3apOfblilleBoro Mellika OOHAa- 
PYXKUBAeT IPH3HAKH Oosee HIM MeHee CHJIbHOM JeNpeccHu: Ip BrOpOM MUTO3e 
Bllecb JlesIeHHA Afep OObIMHO AHOMAJIbHBI. B OouIbUIMHCTBe Cy4aeB OOpasyeTca 
MeTBePKa MeJIKHX, CHJIbHO HYKJIeaJIbHbIX Alep, a Noce KMeTKOOOpasoBaHAA — 
pw anrunogbl. HwxKuee nomsApHoe Apo YacToO He y4acTByeT B ABOMHOM OMJIOA0- 
rBOpeHHH. AHueBolt annmaparT 43 Tpex CHHeprHAONOAOONBIX KsleTOK. B Takoli copMe 
PTOT THM OOHapyxKeH Y CueAvioulHx BUoB: T. Greigii Rgl., T. Alberti Rel., 
.Borszezowii Rgl., T. Kaufmanniana Rgl., T. Lehmanniana Merck., T. Fos- 
tteriana Irv., T.ingens Hoog., T. Hoogiana B. Fedtsch., T. Tubergeniana Hoog., 
T. Micheliana Hoog., T. hissarica M. Pop. et Vved., T. praestans Hoog., 


* Takum o6pa30M, THM pa3BHTHUA MOHHMaeTCA 3[eCb B COBPEMeHHOM, Y3KOM CmpbiCue. [Io- 
BTOMY HeKOTOPbIe 3apOAbINeBble MCLIKH, OMMCAHHbIe paHee KaK POPMbI MpeXKHHX KPYNHBIX THIIOB 
Tlanbma (3,4), 39€Cb TpakTY!OTCA KAK CAMOCTOATCJIbHbIC THIBI. 
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T. heterophylla (Rgl.) Bak., T. Cesmerina L. (*) u T. praecox Ten. (*) 
Y T. ferganica Vved., T. Zenaidae Vved., T. Maximoviczii Rgl. xana3anpuasi. 
yacTb JlelpeccHpoBana ropasfO CHJIbHee, H aHOMAJIbHble AeeHAA HaOs0arorcs|() 
yKe IPH MepBoM MuTose. Y NepBbIx BYX BUOB BMeCTO HH2KHeM YeTBepKH Ae} 
OObINHO OOpa3yeTcH [Ba TOMOreHHbIX KalleBHAHbIX Apa, y NocseqHero — ofHyy 
Takoe Apo (°). 

2. Tun Drusa. Pacnpegeitenve MakpocnopHabublx sagep 1+3, JBI 
mMuTosa. Xasla3asIbHble Apa JeMATCA CAMOCTOATEJIbHO, B 3peJIOM 3apOJbIILeBOMy 
MellKe MoKeT HMeTbCA JO OMMHHALWATH aHTHMO. OObIdHO, OHAKO, AHTHMO;) 
MeHbLUe, TAK KaK BCJIeCTBHe JIeMpeccHH Xasla3aJIbHOM YaCTH pH BTOPOM MHTO3ii 
JlesleHHe OMHOFO WIM HECKOJIBKHX Xasla3aJIbHbIX AJep YaCTO He OCYIecTBIAeTCA 
ror Tun O6Hapyxex y T. rosea Vved, T. Korolkovii Rgl. (°), T. Wilsonian} 
Hoog. u T. chrysantha Boiss. 

3. Tun Adoxa. Pacnpegetenne MakpociopHabHbIX sAep 242 
OMMH MHTO3. SpesIbIit 3apOfbIWeBbI MeWIOK HMeeT TPpeXKJIeTOUHbIN AMMeBOIe 
annapaT c AuddpepeHuHpoBaHHOH AMMeKeTKOM, WeHTPasIbHy!0 KJeTKY C ABYMi 
OMMHAKOBBIMH NOJAPHbIMH ApaMH WM TPH, OObMHO JelpeccCHpOBaHHble, aHTHE 
nogbl. O6Hapyxeu y T. Ostrovskiana Rgl. (4) u T. Kolpakovskiana Rgl. 

4. Tun Tulipa tetraphylla. Pacnmpejenenue MakpocnopH] 
aJIbHBIX Ayep 3 -+ 1, ofMH MuTO3. B 3pesIoM 3apoOsbIlIeBOM MelliKe sAHUeBOIe 
ammlapaT COCTOHT 43 MATH KJleTOK, Cpe KOTOPHIX AileKNeTKa He JuddepeHun| 
poBaHa, WeHTpaJibHad KjleTKa C JBYMA MOJAPHBIMH ApaMu, OfHa aHTuMOLap 
O6uapyxex TombKo y T. tetraphylla Rgl. (‘). : 

5. Tan Eriostemomnes. PacmpejleweHwe MaKpOcnopHaJIbHbIX sifejh 
4 -+ 0, ofu“H MuTO3. B 3pesOM 3apoObIeBOM Mellke AMWeBOH allnapaT cocTou'yi 
M3 CeMH KJleTOK, AlileKeTKa He AudPepeHWMpoBana, WeHTpaibHad KJeTKi—E 
ABNACTCA HHKHEM KeTKOH 3apOfbllleBoro MelliKa HW COJepXKUT eMHCTBEHHOME 
BepXHee NosApHoe Apo, aHTHMOA Het. OOnapyxeu y T. bifloriformis Vved. 6 
T. tarda Stapf., T. patens Aghard, T. dasystemon Rgl., T. sogdiana Bgeié 
u T. Regelii Krasn. Ilo mureparypHbiM JaHHbIM, 93TOT THM uMeetca y T. sil veld 
stris L., T. Celsiana DC (?,°), T. australis Link., T. turkestanica Rgl., T. dal} 
systemon Rgl., T. Hageri Heldr., T. pulchella Fenzl. u T. humiligt 
Herb. (°,”). y 

Cpegu Bcero 9sTOrO MHorooOpasvA THNOB pasBHTHA HCXOMHbIM, T. e. HCTOPHI 
YeCKH NepBHYHbIM, THM MOKHO YCTaHOBUTb Ha OCHOBaHHH CJeWyIoulMx coobpaw 
Kenn. Pog Tulipa npuuagqiexut kK rpynne Tulipeae (§) unu, mpaBusabuee,p 
Lilioideae (°, 7°), cemelicrBa Liliaceae. B stToli GesyculoBHo cbumoreHeTHUeCKYs 
eQHHOH rpynne poy Tulipa He MoxeT cuvTaTbCA HaHOojlee IPHMUTHBHBIM Kake 
no MopdosoruyueckuM (°), Tak HM dsjoporenerHyeckuM (",1*) cooOpaxkennaM.§ 
Ilo Bcefi BepoATHOCTH NepBu4HOoe *usloreHeTHYecKoe ANpo Lilioideae Bo3HHKICh 
M pasBHBaslOCcb B Ka4eCTBe KOMIOHEHTA TpeTHYHOH MesousbHO JIecHou (biopbit 
ceBepHoro Nosywapua. Pox xe Tulipa apsimetca Ooulee N034HHM OOpa3oBaHHeM, § 
SBOJIOWMOHMPOBaBLIHM B CBA3H C pasBUTHeM KcepoHAbHOH diopbl ApeBuerch 
cpequsemHomopbs (4). Uro Kacaetcsx 9MOpHomorMuecKHX ocoGeHHocTeli, TC! 
B IIpOTHBOnoOoOxKHOcTh Tulipa Bee octTambHble post Lilioideae ormuuarrcalt 
e(MHOOOpasveM pasBUTHA 3apOsbIleBoro MellKa. Y BceX HCCMeTOBaHHBIX B STOMM 
oTHOWeHHH BUAoB Lilium s.1. (?, 1°,1°), Fritillaria (#°) *, Gagea (17-19) u Lloy-8 
dia (1°) o6HapyxXeu Tomko THN Fritillaria. Ou 2xe cBolicTBeH u 6osIbIIMHCTBY | 
BuyoB Erythronium (°°-*), muub jBa Bua — E. albidum (23) u E. ameri- 
canum (74) HMeroT 3apofbliuveBbIi MewioK Adoxa-Tuna **. Takum o6pa3oM, 3jlecbe 
MMeeTCA M3BeCTHbIM Mapatnenu3mM poky Tulipa. Mexyy ocHOBHBIMH ceKIMAMUD 
Tulipa — Leiostemones, Eriostemones u Orythia (°) — pasupie THTBI pasBuTHay. 
pacnipenenstoTcs csleyrouuM oOpasom. Fritillaria-run oxaspwaetea rocnosct-), 
BYIOUIMM: OH XapakTepeH, N0-BHAMMomMy, ia Orythia (uccneqoBaH NoKa ToOuIbKOw 


* Muolo uccnegopanbt F. Eduardi Rgl., F. Raddeana Rgl. W BHAI, BbINeIeHHBIe B OTIENb- 
Hble poslbl, — Rhinopetalum bucharicum A. Los., R. arianum A. Los. et Vved. u Korolkovia 
Severzovii Rgl. Yecex oxasanca Fritillaria-run. 

** Tannpie Xpy6u (2) o nannunu Drusa-runa y E. dens canis tpe6yior MpoBepKu. 
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|. heterophylla) u gua ocHoBHO Maccbl BUAOB HaHGosee OOWHpHOU ceKIlHH 
‘Hieiostemones. Tunpi Adoxa nu T tetraphylla, c ogHol cropounl, u Tan Drusa — 
| Apyrol, CBoicTBeHHbI HeOoMbIIMM rpylnaM 61M43KO pOACTBeHHDIX BUOB Leio- 
iemones. Hakonell, Tun Eriostemones cBolicTBeH HCKJIOUNTebHO BHJaM ceK- 
MM TOPO Ke Ha3BaHHA MW ABJIAeTCA ee MHarHOCTHYeCKHM MpH3sHakom. Jia cyx- 
eHHA O PUMOreHeTHYeCKHX OTHOWIEHHAX PASHbIX THMOB 3apoOsblleBoro MeLIKa 
9) Tulipa BecbMa BaxHO MpHHATb TakKxKe BO BHUMaHHe TO Obllee Noso*KeHnve, 
TO THIbI C OMHAM MHTOSOM BCcera ABJIAIOTCA BTOPHUHbIMH, TAK KaK COKpalileHue 
Pivcia (:as ABAeTCA rNaBHbIM HallpaBJIeHHeM SBOJIOUHU 3apo/blleBOrO MelUKa 
\ NOKpbITOceMeHHBIX. UtTo Kacaetca Tuna Drusa, TO B JaHHOM cyryyae ero MIpo- 
MicxomkeHHe oT Fritillaria-Tuna HecomHenno. 

Vis Bcex NpHBeJleHHbIX (akTOB clefyeT BHIBOA, uTO Fritillaria-run aBasercs 
CTOPHYECKH TNepBMYHbIM THIIOM pasBUTHA 3apOfbIIMeBOrO MellIKa KaK BO BCelt 
rpynue Lilioideae, Tak w B poge Tulipa. Bee octanbuble THMbI pasBuTHA AB- 
iMOTCH HOBOOOPasOBaHHAMH, KOTOPbI€ BOSHUKIM Mp JabuelWel IBOMOWMH 
powa Tulipa, a Takxe (MapassembHO, HO He B TAKOM pasHooOpasuH) U B pole 
Erythronium. Orn HOBble THUBI pas3BuTHA BOSHUKAJIM B pesyAbTATe Pas/IMUHbIX 
peoOpasoBaHHi anlectpambHoro onrorexesa Fritillaria-runa. 


CpemueasvatTcKu YTocyfapcTBeHHbI YyHUBepcuTeT Moctynuso 
um. B. UW. Jlennna 12 X 1956 
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Jlokaagm Axagemun nayrx CCCP 
1957. Tom 115, Ne 5 


PH3HOJIOTHA_PACTEHHI) 
Ml. C. EPbIPHH u O. H. PABYYH 


3ABHCMMOCTb CTPOEHHA KOPHEM PHCA OT BOAHOTO 
PEXKUMA TIOUBBI 


(IIpedcmasaeno axademuxom A, JI. Kypcanoeeim 6 IV 1957) 


Puc, Kak H3BeCTHO, BOS /eJIbIBAeTCH B pa3HbIX 9KOJOPHYeCKHX YCMOBHAXP. 
Ha nouiax, 3aHTbIX BOOM coem 2—15 cM, BbipauluBaetca nouTH 80% KyJibay 


B 20 cM H Goslee, 1H60 Bbipall[MBaeTCA Ha MOUBAaX, Ha MpOTA*KeHHH MOUTH BCE 
BereTalWH He 3aHTbIX BoJoH. [pu TakoM MW30bITOUHOM HM HeMOCTATOUHON 
KOJIMYeCTBe BOMbI NOWyIaIoTCA yporxKav BABOe MeHbille, YEM IPH 3aTOMVJICHHI 
MaJIbIMH csloamu (8,1°). a 

UIupokutt Wuana30H ycOBMH pocTa KOpHeBOH CHCTeMbI pHca JaBHO IpHBJese 
KaJl HccJleqoBaTeseH, MOsTOMy aHaTOMMYeCKOe CTpoeHHe ero KOPHeH Heo_Ho} 
KpaTHo u3y4anocb (11—1%). M3yaenue 28 copTos, BO3JeJIbIBAeMbIX pH 3aTore 
HHH, H 16 coproB — pH yBulaxKHeEHHH, MOKasasoO, YTO NepBble MeHee CKJOHHBIE 
laBaTb OoKOBble KOpellKH Ha HesaTomeHHo mouse (7°). IIpu yqanenuu Bosby 
C MOBepXHOCTH MOYBbI H ee MOAChIXAHHM CKJepeHXHMaTHYeCKHH WHIMHAp Kop: 
Hel pvica OblcTpo OfpeBecHeBaeT, a NOTJloWLlaloljad NOBepXHOCTbh KOpHeBOH cHy 
CTeMbI YBeIHUMBaeTCA 3a CUeT OOPasOBaHHA OOKOBbIX KOPelIKOB H KOPHeBBIME 
BoslocKoB (1°). IIpou3spacTanve %xe Ha He3aTOMJeHHOM MouBe B TedeHHe BCer 
BereTalHH MpHBOAMT K OOpas0BaHHIO HaHOONbIOrO YHCa KOPHEBbIX BOJIOCKORM 
Cc Hatama Bereraunn (°). 

OTO BOBCe He 3HaYHT, YTO OHH BOSHMKAIOT TOMDKO B He3aTOMJeHHOH Mouse. 
KopuHeBble BOJIOCKH OOpa3syIOTCA HW B MOUBe, 3amHTOM Bool (4,°). Ha6smoqenua 
3a POCTOM KOpHeli B MOYBaX PaSHbIX 110 CTpykType H PusH4YeCKOMy cTpoeHHWl 
(**) He BbISACHHIM IPW4HH paspacTaHHA KOpHeli BeslecTBHe Toro, ITO NpH TaKokk 
MOcTaHOBKe OlbiTa JeHCTByeT OMHOBPeMeHHO [Ba (bakTOpa: MNoOLoposue u crpoe- 
He MOYBbI. 3aToO B MoyBe, 3aIMTOM BOMOIW, 3TO JePKO OCYIWeCTBHTb; 34ecb KOp-| 
HH HHTeHCHBHO paspacTatorcs MO JelicTBHeM KuCOposa B ABYX Cyuadx: pH 
TIOBepXHOCTHOM pa3MellleHHH UX B MouBe (°,*°,1°) H Np NpOHHKHOBeHHH B MOJ- 
MaXOTHble TOPH3OHTH! BOAbI ONarofsapA CHuMbHOK c*uETpanun ('*). Apyrum uc- 
TOYUHHKOM KHCJOpOfa ABJAIOTCA BOSAyWHble NoMocTH KopHA (1”). Unorga or! 
HaKallIMBaeTcH 3ecb B W3ObITKe HW BbifesneTcA Hapyxy (7,°,15), Takum cnoco-f 
GOM KOpHH pHCa OKHCJAMIOT B HOUBe BOCCTAHOBUTeIbHbIe COeMUHEHHA 2Kese3a, 
choctpopa, cepbi u asora (7). Io ova u3 usMOOrMYecKUX OCObeHHOCTeH puca, 
KOTOpad 3acTaBJIAeT OTHOCHTb ero K rpymle rurpoduros (7). Beckoe o6ocHoBaHHe 
HeOOXOMMOCTH BKJNOUeHHA pHca B rpymily rurpodbuToB Jaer skKoMorMuecKkaa' 
KacCCHPUuKalluA COPHOH PacTHTebHOCTH PHCOBbIX Movleli (°). | 

Hapsajly c STHM MMeloTCs YTBepXKeHUA, YTO Pc Mo CBOell UpHpose OTHOCHT- 
cH K MesoduTaM. OcHoBaHHeM JIA TaKOrO MHEHUA NocyXHIH «MEKPOCHHMK 
MONepevHbIX Cpe3soB KopHeli puica ("). HwKe MbI IPHBOAUM YacTb CBOHX aHAaTOMH- | 
YeCKUX HCCJeAOBaHWH, MOCBSAIMCHHbIX OTHOLWEHHIO pica K HesaTonMeHHOH Mouse. 

Hamm HaOmwyenua 3a aHaToMMeli KOpHa MpoBoxMiuch Cc COpTOM 
BPOC 213, Koropbili 3aHHMaeT NoUTH NoOBMHY Maomaqn KyOaHcKoro pHco- 
ceaHHt. B onbire OH BbIpalllMBasicxh B cocyfaX Ha cone JBYX BOMHBIX pexkH- 
MOB TIOUBBI: 3aTomeHHe coem 20 CM HM yBJIaxKHeHHe Cc MosepxKanvem BIaxK- 
HOCTH OKON0 90% oT KanuIAApHOH BaroeMKOCTH. 
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Ha puc. | mpefcrapmeHb! (Ba noMepeyHbIX cpe3a KOpHA, BbIpociiiero Mpu 
ATOMIC HHH. 

B 30He Bcacbinanua’ MOKpoBHble TKAHH MOCTATOUHO XOPOLO OOocobseHbI, 
ibTH CKJIEpeHxXuMatTuyecKoe BJlarasulle elle He OApeBecHes0; B WeHTpaJibHoM 


FIC. ].a@ — 30na pBcacplBanua KOPHA, BOSHUKMero B Masyxe 4-ro muCcTa. CuntTaa oT nepudepuu 
_HeuTpy: MepBblli WHKJ KJIeTOK — SNMAePpMHC, BTOpOHM — HeBbIparmKeHHaA SK30ZepMa, Tpe- 
“H —— CKJIECPCHXHMATHYeCKoe BMArasHUle, Mabie BOCeEMb WHKJIOB HeCHHelMasIM3HPpOBaHHbIx 
€TOK KOPBI, a JeBATbI — 9HZONepMa; 6 — 30Ha BOSHHKHOBeHHA adpeHXHMBEl. IleHTpaubHbiit 
WIMHAP KOPHA HMeeT ACHO BbIPaKeHHy!0 KCHeMy: / — C KOJIbUaATHIMH HM CMMPaJIbHbIMH COCy- 
MM, YUHpPaouluMuca B NepHuuKT, 2 — c MeIKHMH UH 3 — C KPYMHbIMH TOUCYHbIMM CocyamMu 
MeTaKCHJIEMbl; M@KLY YYaMH KCHJIEMbI pacmo/ioxKeva Pioama (4) 


“e UMMA Ape KOPHA pasJIM4aIOTCA NepWUMKI WU WpeBecHerolulMe KeTKH ApeBe- 
‘ HHOMW TapeHXUMBI, OKpyKarollve Meyikuve COCYAbl Tpoto- MeTaKkCHJICMBI. 
B 30He BOSHUKHOBCHHA aSPeCHXUMBbI, KOTOPaA oOpasyerca 3a C¥ueT paspyllle- 
MA HecieWWaJIMSHpOBaHHbIX KJIETOK KOPbI, CKMIEPCHXUMAaTHYECKOE BJlaraJIHille, 


PaGui marae 
SaBHCHMOCTb aHaTOMMYeCKOFO CTpOeHHA KOPHelt pica OT BOAHOTO pexKHMAa TIO4UBbI 


Ysen npuKpenuenun NasywHoro Apyca KopHelt CHHSy 


!AuaTomuyeckue Borns 
Sania’ noun * 3-it 5-H 7-it 9-it 1-it Cpeanee 
OIMHHa KOpHA 3 493 618 749 800 950 M22. 
Bu ¥ 430 563 630 769 780 633 
IMaMeTp WeuTp. 3 400 ip 425 128 152 123 
| WMIHHApa B YU y 91 135 144 437 150 129 
HPYMHbIe Cocy Jbl: 
| AMaMerTp B U 3 30R2 SM 33,8 34,9 Bone Bond 
y 3LF Oo Bledl BLA) 38,8 34,7 34,6 
YHCIIO HX 3 2.3 3,9 3,/ 3,9 4,0 3,4 
y 2,0 3,0 3,0 3,0 3,8 3,0 
HEJIKHe COCY Jbl: 
| AMameTp BU 3 2,0 9,0 9,0 9,0 12,0 8,2 
y AO) 13,5 10,2 11,8 12,0 ACS 
YHCIO HX iS Sno 10,0 10,2 10,3 10,7 9,9 
y 7,0 9,0 10,0 9,8 10,8 9,3 
YTpeHHA KoO- 
pa 
| HCO paqu- 
aJIbHbIX pa- 3 26,0 32,9 37,0 32,4 39,0 32,6 
MOB KJIeTOK y 24,4 30,9 31,9 32,0 36,0 30,9 
UMCJIO  IHK- 3 8,5 9,9 44,5 MLSs 42), 2 10,6 
JIOB KIeTOK y 10 9,0 9,0 9,5 Aan: Oe?) 


* 3 — 3aTonmenne, Y — yBuJaxKHeHHe. 
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cocTOAlee H3 Mpo3eHXMMHBIX KJleTOK, y2Ke OfpeBeCHeO M U3OMMpOBaslo Kop} 
OT OKpy2Karolle cpefbl. Ono NpHHAIO Ha ceOA *yYHKUMH BHeLUHeH KOpEle 
B UeHTpasbHOM WHAMHpe KleTKM ApeBeCHHHO NapeHXHMbI, OKPy2Kalolive Cé/f 
CY[bl KCHJIEMbI, MO/HOCTbIO Of[peBecHeM HM TeM CaMbIM o6oco6uH O0IMye 
Tipu \iMhe KOpHA OKOJO 380 CM, adpeHXMMa BOSHHKACT B OTACMIbHbIX MeCTA)) 
BHYTpeHHe Kopbl Ha paccroaHuu 1—5 cm oT SMOpHOHAabHOM 30HbI KOpHS 
Bolle, 10 Mepe y/lasieHHA OT KOHYMKAa KOPHA, yIleJIeBIUMX KJIeTOK BHYTPeHHe i 
KOPbl CTAHOBHTCA MeHbllle H WeHTpaIbHbIM UHAHHAp Mo*KerT cooOwaTbcA Cc MON 
BOH TOJIbKO Yepes OOKOBbIe KOPelKH. | 
BojHbIH pe2kvM MOUBbI OKA3bIBaeT 3aMeTHOE BJIMAHVe Ha AHATOMMYECKOe CTPO'H) 
He KopHs (cM. TaOs. 1). 
Tnapuot npwyuvnol, BbIsbIBalolleH pasmHuve B CTpOeHHM KOpHel IIpH 3aTollh 
JleHW, NO CpaBHEHHIO C yBuJla%KHeHHeM, ObwH POCTOBble Mpolecchl. Ox Tpyt 
XOJMJIM MHTCHCHBHO B KOPHAX, 3a/IMTbIX BOOM; B pesysIbTaTe 9TOTO BO BHY|E 
PeHHeH Kope UHCMO pafHabHbIX PAOB KJIeTOK WH UX UAKJOB yBeHYHNOC Hh 
a B IeHTpaJIbHOM WMMHApe cTao Sombie cocyOB MeTaKcHJieMbl. YBeIHU 
Hue JMaMeTpa WeHTpabHOro UMIHHApa OOA3aHO Take UM YTOJIMMeHHIO KJIeTOUHEP 
o6o0U2K; IIpH yBaKHeHHM OHM TOUIMe B NoMTOpa-7Ba pasa, YeM IPH 3aTOnI|f 
HUH. i 
Bee 9TO roBopHT O TOM, UTO yByIaxKHeHHe He H3MeHAeT AHATOMHYECKOe CTPOF 
HHe KOpHeli puca B TakOl Mepe, uTCObI rOBOpHTb OO H3MeHeHHH ero rurpoduly, 
HOH MpHpopl. 
Ky6Oancxaa pycopaa Tloctynus0 
OMpiTHad CTaHUHA 5 IV 1957 
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Jloxaxane Ankagemuu nayx CCCP 
1957. Tom 1415, Ne 5 


@ HTOMATOMOFHA 


E. H. AHJIPEEBA, M. E. KYIIEPMAH u 3. B. KPACHJIbBHHKOBA 


. HATHBHOrO BEWIECTBA ACTINOMYCES WH XHMMGECKHX 
_COEJMHEHHA HA BO3BY/MTEJIA TOMMO3A XJIONYATHHKA— 
PSEUDOMONAS MALVACEARUM E. SMITH 


(Tpedcmaeaeno axademuxom C. H. Boavdkosusem 15 III 1957) 


_ TomMos sBJIdeTCA OAHHM M3 HavOoJIee pactipocrpaHeHHbIX HM OMAaCcHbIX 3a60- 
jeBaHui xonuaTHHKa. B OopbOe c roMMos0M XJoNvaTHUKa (BO36yANTeNb 3a60- 
HeBaHHA OakTepHa Pseudomonas malvacearum E. Smith) ucnpirano 6onbuioe 
loMM4YECTBO XHMHYECKHX TipellapaToB, a Tak}Ke HATHBHbIX BelecTB, BbieAe- 
fbIX ECTECTBEHHbBIMH AHTArOHHCTaMH. 

CpeM ecTecTBeHHbIX AHTarOHHCTOB BO3O0yAuTeIA TOMMO3a XsOMYaTHHKa 
avOoulee pactipocTpanHeHHbM sBasetca Actinomyces (*°%). 

_ V3 paga mrammos Actinomyces, tomyyenupix u3 Jla6opatopuu antu6uoru- 
fos AH CCCP, HanOoslee akTHBHDIM, IPH NpoBepKe UX JelcTBua Ha OaKTeputo 
NOMMO3A XJIOMNYATHHKA, OKa3asica WITaMM Ne 2812. AxruBHocTb HaTMBHOrO Belle- 
Ba, BbIJeseMOro STHM WITAMMOM IIpH BbIpallMBaHHH KYyJIbTyp Mo Merosy 

yOHHHOrO pocTa B KapTodeJIbHO-JeKCTPO3HOM arape c jodaBKoH 7—10% 
HeNTOHA, TO JaHHbIM THTPOBaHHA, BbIpakasacb B 1000 a. e. 
| AutTaronucTHueckoe Jelicrsve Actinomyces Ha OakTepuHio TOMMO3a XJIOII- 
HaTHUKa TIpOBepANOcb Take TO MeTOJy MOBeEPXHOCTHOrO BbIPaUMBaHuA KYJIb- 
Wyp B damkax Ilerpu Ha KapTodeIbHO-JeKCTPO3HOM arape, 3apaxKeHHOM rOMMO- 
HOM. J[na 2TOK Wen Ha arapoBy!lO NOBepXHOCTh, NpeABapHTeIbHO 3aCceAHHY1O 
lakTepHeli — BosOyANTeJIeM TOMMO3a, PaCKJabIBAIMCb KYCOUKH arapa C BbIpa- 
eHHbIM Ha HAX AHTAPOHMCTOM. 

Cnycta 3—4 qua Boxpyr Actinomyces HaOmoflasocb o6pas0BaHHe CTepHsb- 
OH 30HbI JMaMeTpoM ~27 mM. IIpuroToBseHHble TAaKMM OOpa30M KYJIbTYypbI 
bIIH MCCJeAOBaHbl MpH MOMOM[M IIeKTPOHHOTO MMKpockona JA BbIACHeHHA 
apTHHB! Tpollecca JM3vca OakTepHH TOMMO3a HaTMBHbIM BellLeCTBOM, Bbile/sAe- 
bim Actinomyces. 
| IIpenapaTbl TpHroToBsANHcb HaHeceHHeM Kall CYCII€H3HH KYJIbTYpbI B 
WuqucTHIaTe Ha KONNOMMeByIo NosmoxKy. VMccneqopanve poBofusocb ¢c 
eKTPOHHbIM MukpockorioMm 9M-3 (10 000 u 12 500 Xx). Mccneqospanne noKa- 
Halo, 4TO B 30He FOMMO38a MMeWTCA eHHHYHble 3opoBble OakTepHaJIbHLle 
jleTKH. IIpu tepeceBe 9TH KNeTKH Manu pocr M OOJalanu BUpyseHTHOCTHW. 

! Bplio ycTaHOBJeHO Take, YTO JIA OMHOMHEBHOKM KyJbTYpbI OakTepul — 
rosOyuTeneH TOMMosa XJIONYaTHHKa XapakTepHO HaJIMUHe XTYTHKOB, B TO 
ipemai, Kak y 6akTepuli TpexHeBHOM KyJIbTYpbI KPYTHKH OTCYTCTBOBAIN (puc. 1a). 
B 30He roMMo3a OCHOBHad Macca OakTepHH paspylieHa. B cTepHbHOM 30He 
4aOMOaOcb MouiHoe paspylienwe OakTepHH romMMo3a. Ha cuumke (puc. 16) 
IcHo BHUIHO pa3spylieHHoe COJepXuMoe OakTepHaJIbHbIX KJIeTOK. 
B sone Actinomyces Ha6moJalocb MpucyTcTBve cnop H Mullentuh Actino- 
yces uirammMa Ne 2812 (puc. le). 
Ha 10 cyTKu Bca GakTepvaibHas Macca B Yallkax Ilerpu MpefcraBasasa co- 
( 
IipM tlepeceBax He aM pocTa Ha NHTaTeIbHOH cpele. 


| 
i 
| 


ll 
i 


ia 


OH paspyuleHHble uacTH OaKkTepHambHbIx KNetoK P. malvacearum, kKoropble 
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B pe3ysptaTe mpoBeJleHHorO 9JIeKTPOHHO-MAKPOCKONHMYeCKOrO Hccse NG 
BAHHA OKA3asOCb BOSMOXHBIM MpOCJIequTb JeHcTBHe HaTHBHOrO BelllecTBAa, BHI 
asemoro Actinomyces mramma Ne 2812, na Gaxrepuio — Bo3s6yMTeA TOMMOs4 
HaruBuoe BelllecTBo CHocoOHO JIM3HpoBaTb GOaktTepuio, MpHuem OOOOUKH 
cojlep2%kuMoe OakTepHaJIbHbIX KeTOK paspyWlaloTcs. — | 

Jlna cpaBHeHua npolleccos, MpoTeKkatomlux pu felicrBHH Ha OaKTeputo 
BOZOYAUTeEIA TOMMO3a XJIONYATHHKAa CCTECTBEHHBIX AHTAPOHMCTOB M XMMMUeCKH 
CPeCTB, ObIO MpOBeeHO SJIeEKTPOHHO-MMKpoOcKoMMYecKoe UCCIeAOBaHve Kafy 
THHbI, BOSHHKWell NO BMAHHeM 3THIMepKypXJopHfa UM TpHxXNopdenouar] 
Meqw Ha Oakrepuio P. malvacearum. i 

Kynprypa Gakrepuu BbIpalllMBasiacb NO MeTO/y NoBepXHOCTHOrO pocTa Hl 
KapToWeJIbHO-eKCTpO3HOM arape B ualKkax Tlerpu. Ha 3aceanHyio mopep)) 
HOCTh packaj[bIBaJIMCb CeMeHa XJONYAaTHHKAa, OOpaooTaHHble OHHM H3 BbILd 
yKa3aHHbIx Npenapatos. Hopma pacxojfla upelapata Ha | T ceMAH XJONUAaTie 
HUKa COcTaBAa WIA ITHIMepKypXopHya 6 kr, a LA TPUXMOpPenoisaTa Mewy 
oR: 

Ha 2 Jeb BOKpyr CeMAH HaOMOfaJHCb 30HbI OTCYTCTBUA pocTra OakTepu 
B TO BpeMA Kak Ha BCel ocTambHOH NoBepXHocTH yallek Ilerpu naOntogan 
OOWJIbHbIM pocT OaKkTepni. 

Mertox NpHroTroBeHuA penapaTos Obl TaKHM Xe, KaK H MPH UccMeqOBaHUp 
jelicrpun Actinomyces Ha OakTepvio — BosOyAuTeA TOMMO3a. | 

DNeKTPOHHO-MUKpocKoNHyeckKoe HccyieoBaHHhe NOKa3saslo0, YTO IpH JelicTBH 
39THJIMepkypXJopHya HaOiolanocb HaOyxaHve OakTepHaJIbHbIX KJIeTOK TON 
mMo3a. B 30He OakTepuli OOHapyKeHbI HepaspylleHHble OakTepuu (puc. 2a% 
B cTepHsIbHOH 30He HaOsOfalocb HaMuve AByX cTaqul paspylWienua OakTepur 
1) OakTepHu c pa3spbIXMeHHOH OOoNoOUKOH (puc. 26); 2) OakTepuu c MOMHOCTHI 
paspylWeHHOH OO6oONOUKOM HM YaCTHUHO pa3spyWeHHbIM COepXUMbIM OakTepHadE 
HbIX KleTOK (pHc. 26). 

IIpu JelictBun TpuxnopHenoATa MeqW B 30He TOMMO3a HaOJOJaHch 3]cey 
poBble OakTepHH — BosOyfMTeIH TOMMo3sa (pHc. 3a), KoTOpble IIpH TepeceB 
aBasii OOWJIbHbIM pocT KyJbTypbl. B crepHbHOM 30He HaOOMaJIMCb He H3MeHeH 
Hble 110 BHeEWHeMy Buy OakTepHH (puc. 36), oHako Ip MepeceBe STHX OakTeHs 
pu Ha uTAaTebHy!O Cpefy OHH He Jas pocTa KYJIbTypHI. 

Il poBeylenuble UcceqOBaHHA NO3BONHIH ClelaTb BbIBOA O TOM, TO JelicTBU! 
Ha Oakrepuio P. malvacearum tpuxsophenomsta MeqM HW STHAMepkypxs0pusie 
pa3uuno. B cayyae JelicTBuA TpuxopteHoATa MeQM He NpOHCXo_UIO pagG 
pylWeHHA OOONOUKH HM KJeTOK OakTepHii, B TO BpeMA Kak pH JelicrBun sTHT 
MepKypXJopHa OakTepHasbHble KeTKH YBeJIMYMBAIHCh B pasMepe, H paspyye 
WWeHve HX HavHHaOCb C COOMOUKH OakTepHH, a 3aTeM ye paspylulasocb cosepiM 
2%KHMOe OakTepHaJIbHbIX KJIeTOK. . 

IIpu felicrpuu Ha Oaxrepnio — Bos6yuTeIA TOMMO3a HaTMBHOrO BelllecTBag 
BbIenaemoro Actinomyces, NpOHCXOAH NH3HC KaK KJeTOUHBIX O6o0UeK, Tal 
MH coflep2kuMoro OakTepHasIbHbIX KJIETOK. 


Tloctynuo 
7 TI 1957 
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Joxaayge Ankagqemun nayr CCCP 
1957. Tom 115, Ne 5 


IKCHEPHMEHTAJBHAA MOP®OJIOlH A 


A. K. JOHAYA u A. A. 3ABAP3HH 


IKCNEPHMEHTAJIBHO-MOP®OJIOTHYECKCE WCCJIEQOBAHHE 
SAPOJbDILUEBbIX OBOJIOUEK KPbIC 


(Ipedcmaeaeno akademuxom H. H. Anuuxosoim 18 III HOST), 


O6beKTOM HccNefoBaHNA CJYKMIM AaMHMOTHYeCKan OOo0"Ka HW %KeNTOU- 
H Mewok 10—13-qHeBHbIX 9MOpHOHOB Kpbic. PeakTHBHble H3MeHeHUA B STHX 
NOUKAaX BbISbIBAINCb BBeJeHHeM HHOPOJHbIX TeJI (LWesJIOHAHHOBbIe HroJOUKH, 
3eIBryp, TYUWIb, KAMCHHOYPOJbHaA CMOJIa HW KYCOUKH YKHBHIX TKAHeH Hanouey- 
(Ka M Xpsllla, CMelaHHble C KYCOUKaMM We MoM_NHa). «PasqpaxKuTesb» TMoMe- 
AICA B yrsly JIA WUHbeKUMH c ee OCTpOro KOHWa, HU Moce NpoKOJIa CTeHKH 
\TKH HaKaTHeM Ha MaHJpeH MHOPOAHOe TeO BBOAUJIOCb B OOOJOUKH 3apospliua. 
sero ObLIO MpoonepHpoBaHo oko 700 3apogbiuel. M3 Hux TOMbKO 70 3apogbl- 
oM OKa3asIMCb NPHTOMHbIMH JIA Wesel HacToAllero uccwleqoBaHua. Matepuan 
iKCMpOBaJICA Ha cTayMAX oT 24 uac. Jo 9 cyTOK Nocsle onepalluH. 
- WMnopofsubie Tea oOblyHO OKa3bIBaJIHCb B KOHTaKTe C TpaBMMpOBaHHbIMH 
HM TIpOKOJIe yYaCTKaMH 2%Ke/TOUHOrO MellKa WH aMHHOTHYeCKOH OOOOUKH. 
| B aMHHoTHYecKOli OGoNOUKe BCKOpe MocJie OlepauMH HauMHaeTcaA OOpacta- 
ie CBOOOJHbIX NOBepXHOCcTeH BBeJeHHOrO HHOPOAHOrO Tela AaKTHBH3HPOBaH- 
i MeseHXuMol (puc. 1). B ocHoBe mpollecca oOpacTaHuaA sexKUT ycuueHHe 
ATOTHYECKOH AKTHBHOCTH HU aKTHBH3aUMA MeH3CHXHMHBIX KJIETOK B OOaCTH 
iopoHoro Tesla. MexaHu3M oOpacTaHHa olpefeneTCA CTeMeHbIO AKTHBH3AILMK 
S3eCHXUMHBIX KJI€TOK, KOTOpas, B CBOIO OUepeb, 3aBHCHT OT XapakTepa pa3- 
JAKUTEIA WH KOHKPeTHBIX MECTHBIX YyCJIOBHH. 

B Tex culyuaax, Kora aKTHBH3alluA Me3eHXHMbI MPHBOAUT K OOPa3s0BaHHto 
OOOAHBIX IIeEMeHTOB (mq), MpeoOmafawllee pasBHuTHe MoJyyaeT AKTMBHOe 
peMellleHHe KJIeETOK 110 NOBepXHOCTH HHOPOAHOrO Tesla Cc MOCJeLyIOULMM OOpa- 
BaHveM CHHIMTHA. B Apyrux cryuanx Mpecbaqaer TpaBOBHAHbIM POCT Me3seH- 
iMbI (m3x). TeHeTH4eCKHe B3AMMOOTHOIIEHHA MexKy KJleTKaMH B TaKOM aKTH- 
[3HpOBaHHOH Me3eHXHMe AMHHOTHYeCKOH OOOJIOUKA MOKHO HVJJIOCTPHpOBaTb 
eEMOH (pHc. 2), H3 KOTOPOH cuefyeT, ITO HCXOAHAA BepeTeHOBUAHaA KJleTKa 
3X) HapyXKHOrO JIMCTKa OOOMOYKH B BOSOYXTeHHOM COCTOAHHH MpHoOperaer 
i, OMHOM U3 TpeX CBOMX CbyHKUMOHAbHbIX MOAMpUKaLHH (oceqian — M3x, 
IBMKHaA — AMG, NoswynoABuxKHat — M2), CNOCOOHbIX K B3aHMHbIM Tlepe- 
aM KaK B TOM, TaK MH B ApyroM HanpaBsleHHuH. UacTb Me3eHXHMHbIX SJIEMeH- 
B JWIMTebHO COXPaHAeTCA B CBOOOAHOM COCTOAHHH, Mpeppalllaich B JMM@o- 
Hble © 3JICMeHTbI, CMOcOOHbIe K aKTHBHOMy (paroluTosy. Ory swHMcouy- 
}O peaKIlM10 B H3BECTHOM CMBICIe@ MOXKHO BBIJeIHTb 3 OOMIero pe- 
THBHOTO Mpollecca, paccMaTpHBad JIMMOUNTbI KaK aKkTHBHbIe ParouuTHl, 
yUlecTBIAIOUIMe 3 allMTHyIO PyHKUHIO. OfHako eCJIH yuecTb, YTO HM Me3eH- 
IMHble KJIETKH CNOCOGHBI K (barolHTO3y, a YaCTb JHMOUMTOB, MpeBpalllaAch 
3 [Hee B OCe ble JJICEMEHTHI, yUaCTBYeT B pereHepaTOPHOM IIpollecce, TO HCKyC- 
BeHHOCTb TaKOrO BbIJesIeHHA CTaHOBHTCA O4eBHAHON. Ilo-BuquMoMy, 8 peak- 
BHbIX H3MCHCHHAX AMHHOTHYeCKON OOOJOUKH MpOABJIAeTCA OTMeYeHHaA Mp 
CleOBaHHH BOCMaJIeHHA y KYPHHOPO 3apOMbIllla 3AKOHOMEPHOCTh, 3aKJ1OUalO- 
AACS B HepaCUJICHeHHOCTH pereHepaTOpHOH HM 3allMTHOM (pas BOCMa/MTebHOrO 
jollecca (1). : 
SapeplieHveM TepBoro sTala peaKTHBHBIX MpoleccoB B aMHHOTHYeCKOH 
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o6ou0uKe CleyeT CUMTATb MOMEHT MOMHOTO oOpacTaHua MHOpOAHoro ,Te i] 

uMOol F a 
OS cena MeluKe Ha paHHAX cTaqMAX peaKTHBHBIX U3MeHeHHu HaOw| J 
Wa1oTcA MWpolleccbl HecKOJbKO HHOrO XapaktTepa (puc. 3). B o6nacTH KanleJib t 
KaMeHHOYrosbHOl CMombI (A) 3ecb HMeloT MeCTO OTedHbIe ABEHHA H ACreHeps 
TUBHbIe H3MCHEHUA OceyIbIX anemeHToB. Ha cone morvOaroulMx OseqHOOKp: ‘ 
IWeHHbIX (HOpoOsmacToB’ (O62) peskO BbieNAIOTCH €AHHMYHDIC cBoooniaay 


Puce. 4 Pue. 2 


Puc. 1. Kpait o6pacranua Me3eHxXHMOM AMHHOTHYeCKOH OSONOUKU Kala BBeqeHHOH KaMeHH| 
YTOJIbHOH CMOJIbI (Ha cTaqHH 3 Hei). A — MecTOo pacTBOpeHHOH pH oOOpaboTKe Kame 
HOYFObHOH CMOIbI; 6 — momocTh BHe3sapoAblueBoro WenomMa: Amd — mHMouAHaA KNeTK! 
MA — NOMYNOABHXKHAA K/CTKA AKTHBHSHPOBAHHOH Me3CHXHMbI, M3X — Me€3CHXHMHAH  KJeTI} 


Puc. 2. Cxema TeHeTHYeCKHX OTHOUICHHIi KeTOUHbIX 9.IEMCHTOB B Ppe€aKTHBHO-H3MeHeHHG 

yuacTKe AMHHOTHYeCKOH OOO/OYUKH: m3 — K1eTKA HapyXHOTO AHCTKa AMHHOTHYeCKON OO) 

NOYKH, @Oa — MuOpobsact, emu —TucTHOuul, 6KA — BaXxyOAH3HpOBaHHad KsleTKa; oCcTa 
Hble OOO3SHAYeHHA, KaK Ha pue. | 


JIMMOWAHbIe SJIeMeHTHI (2mq), CoNbilai YaCTb KOTOPbIX MMeeT TeMaTOreHHe 
npovcxoxjeHve. AKTHBHbIe MpoHdepaTHBHble MpOUeccbl MMEIOT MeCTO JIMLUb | 
oOacTH KOHTAKTa C AKTHBU3HPOBaHHOM aMHHOTHYeCKOH MeseHxXuMol. KuerK 
WeIOTeIMA HW Me3CHXHMHbIe QJICMeHTHI X%KeNTOUHOrO MelliKa MpHXOAAT 3)ecb 
BosOyKeHHOe COCTOAHHe HU OOpasy1oT CHHUMTHM, BpacTaroulMi B Me3seHXHN 
AMHHOTHYeCKON OOo0UKH. Oco6eHHOCTbIO STOFO CHHUMTHA ABIAeTCA OOmbIIA: 
YeM B AMHHOTHYeCKOM OOOMOUKe, cTeNeHb Judepentualnn oOpasyriouUXx el! 
9JI@MEHTOB HW MeHbillee YHCIIO CBOOOAHIX MMMCOMAHDIX 3JIeEMeHTOB. : 
Ilocne oO6pactaHua HHOpo{Horo Tea M BKJMOYeHUA ero B TOMMY AaMHHOTI 
YeCKOH OOONOUKN NpofowKaercA MaMbHeliliee pasBUTHe PeaKTHBHBIX Mpores 
COB B ee TKaHAX. | 
Bo3sOy2kleHHe Me3eHXHMbI pactipocTpansAercsA Ha coceHHe yYacTKH H Toc 
Me€HHO 3aXBaTbIBaeT COWIMPHyio OOaCTb BOKpyr HHOposHOrO Tena. TlocKoAbK 
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e TaKOe BOSOY2KeHHe CBASAHO C MHTEHCHBHBIMH TpolleccaMu pocra, TO Yepes 
eKoTOpoe BpeMA, OObIMHO K CTaquH 3—5 He, B OOMacTH HHOPOAHOTO Tema 
OPMHpyeTCA MaCCHBHOe, 3aMeTHOe y2Ke HEBOOPY2KeHHbIM ra30M paspacTaHHe 
MHHOTHY4eCKOH MeseHxUMbI. TucToslorH4ecKoe CTpoeHve Takoro pa3pacTaHHA 
eofHopogHno (puc. 4). B oOnacTu, HanuOonee yaneHHo oT uHOposHoro Tena, 
e3e€HXHMa HaXOJMTCA B ONMCAHHOM yxXe Bbillle NaOMIbHOM COCTOAHMM, Xapak- 
epu3ylolleMca MaJIOH cTemeHbio AupPepentuanuu ee aeMenToB: [lo *mepe: 


a) 


Puc.” 3 Puc. 4 


Puc. 3. BocnasnrembHble ABICHHA B TKAHAX XKEJITOUHOTO MCLIKa MOCIe BBCJICHUA KAMEHHOYTOJIL~ 
HOM CMOVJIbI (Ha CTagqHH 3 HEH): af — IMHTeMMH %weNTOUHOFO MeuIKa, C — Cocyy, OP62 — Aerene- 
PHpylouyHH uOpobmactT: ocTaybHble OOo3HAVeHHA, KAaK Ha puc. | Hu 2 ) 
Puc. 4. YuacTok paspacTaHHa aMHHOTHYeCKOH Me3eHXHMbI (Ha cTaquu 5 AHeM). O6osHaveHHs, 
Kak Ha pue. | u 2 


pvHOmMxKeHHA K HHOPOJHOMY Testy XapakTep TKaHH MeHAeTca. Oceble due- 
MeHTbI Me3CHXHMbI IpeBpalllaloTrcaA B THNMYHbIe PuOpoOsacThl, KOJMGeCTBO 
JMMPOUMTOB YMeHbllaeTCA, NOABJIAIOTCH THCTHOHAHbIe SeMeHTbI HW CBOeOOpa3- 
Hble BaKYOJIM3HpOBaHHble KJieTKH. TeHeTHuecKHe B3aHMOOTHOWICHHA: Mek Ly 
KleTKaMH B 9TOM OCONACTH AMHMOTHYeCKOrO paspacTaHHA HJVIOCTPHpyrorcA 
BepXHeli UacTbIO CXeMbI Ha pHc. 2. TakuM oOpa3om, HapsAyy c Mpolleccamu pocta 
B peaKTHBHO H3MeHeHHOM y4aCTKe AMHHMOTHYeECKON OOO/OUKH, NosydawrT pa3- 
BUTHe Mpollecch! WuddepeHuMpoBKH. OHH OOycJIOBIMBAaIOT Nepexof| MeSeHXHMBI 
B Ooslee CTAOHbHOe COCTOAHHe, XAapakTepH3yrollleecA OoNbIUHM pasHooOpasvem 
KJIeTOUHbIX (OPM H OrpaHHYeHHbIMU BOSMOXKHOCTAMH HX B3AHMHBIX MpeBpalllenuh, 

Oco62HHOCTbIO peaKTHBHbIX MpOWleccoB B aMHMOTHYeCKON OOosoUKe Ha STOK 
cTaMH HX pa3BUTHA ABJIAeCTCA BOSMOXKHOCTH BBbIJeHTb 39eCb SallMTHbIe BOC- 
MaIMTeIbHbIC ABJICHHA, KOTOPble MosyuaoT CBoe Moposloruyeckoe BbIpakKeHve 
B (pO; MApOBaHHH BOCMaIHTebHOM KarcysJbl, COCTOMIMeH us HesHayHTesbHOn 
HEKPOTHYeCKOH 30HbI, 30HbI CBOOOAHBIX SJIEMeHTOB HM HeOoubIUOroO COA OpHeH- 
THPOBAHHbIX MapasJieNbHO MOBepXHOCTH HMHOposHoro Tena cbuOpoOsacTos. 

B TpaBMHpoBaHHbIxX MIpM oMepalun ydacTKaXxX %KesTOUHOrO MeLIKa K cTayuH 
{1—5 Heli HadMHAaIOTCA pereHepallMOHHble MpoOlleccbl OpraHOTHMMYecKorO Xa- 
pakTepa. OHH BbIpPaKaroTcA B YCHMeHHOM MpoNdepalluH MeseHXHMHBIX fH 9NH- 
reIMaJIbHBIX KJeTOK HW HampaBJIeHHOM CHCTeMHOM 3aMellleHuM JedbeKTa snn- 
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TeIHEM H MOJCTHNAIOLel ero Me3eHXHMOM %KeTOUHOrO MelIKa. ITH perexcpall 
IMOHHbIe MpOUECchl HaCMaMBaIOTCA Ma ONMMCaHHble Bbillie YACTO BOCTAJIMTeJbHBIEy 
ABJICHHA. OrmMeveHHoe PH ONWCaHHH paHHUX cTasMM peaKTHBHOe BpacTaHHe| 
Me3€HXMMBI XKeJITOUHOFO MellKa B CJlydae ee KOHTAKTA C WeHTpaJIbHbIM ydaCTKON 
paspacTaHuA aMHHOTHYeECKOM Me3eHXHMbI ToslyyaeT aJibHeliliee pa3sBHuTHe,| 
TlomumMo sBpacTaHvaA Me3eHXMMHbIX 9JIEMeHTOB, HJeT pa3sBHTHe KPOBeHOCHBID| 
COCYOB, KOTOpble pacipocTpaHsAIOTCA MpevMyllecTBeHHO No HavOoulee AUG) 
(epeHUMpOBaHHbIM y4uacTKaM AMHHOTHYeECKOH Me3eHXHMbI B OOsAacTH, Tip Hse) 
*KallleH K BOCHaMTebHOK Karicyse. TloABeHMe 3fecb KPOBeHOCHBIX COCYOE} 
MIPHBOAUT K YCJIOMKHEHHIO CTPOCHHA STOM KalCyJIbl, MOCKOJbKY B 3aulMTHOFW 
peaKUHH NpWHUMaIoT yyacTHe TeMaTOreHHble JHMOUMTLI H HeHTpomuJHl. 

PeakTHBHble Y3MeHeCHHA B TKAHAX AMHHOTHYECKOHM COOMOUKH HW KeJITOUHOLC 
MeWIKa IIPH pa3JHUHbIX paskpaxkuTemAX OTIMYAIOTCH PAJOM OcOoOeHHOCTeH fi 
Stu ocobeHHOCTH KaCcalOTCA B OCHOBHOM HHTe€HCHBHOCTH MpOlleccoB, COOTHO} 
IWeHHA MexAy TMpolleccamu Auddepenunaluv HU pocTa HM JeTaseH B CTpOeHHE} 
BOCNaIHTeIbHOH Kalicysibl. CheuwasbHO culeqyeT OCTAHOBHTbCA Ha H3MeHEHHA 
Me3eHXHMbI COooueK B OONaCTH GHOTMYeCKHX pasfpaxkuTenen. IIpu Opicrpong 
WM MOJHOM OTMHpaHH TpaHCiaHTHpOBaHHbIxX KYCOUKOB TKaHeH HaOwOMalorcs |e 
THMMUHbIe BOCHAHTeIbHbIe ABJICHHA, OCOOCHHOCTb KOTOPbIX COCTOHT B yCHJleH 
HOM pa3pacTaHHH KPOBeHOCHBIX COCyAOB HW Ooslee HHTCHCHBHOM, YeM Tip Mexaye 
HMYECKHX pas{paxkuTenmax HelitpodunbHow peakunH. Ilpu uactnu4Hon Jerenee 
pau KYyCOUKOB HaOwOfaioTcA MUMPonAHAA MHDWbLTpaluA NepexKHBAarolulHre 
KYCOUKOB HW YCHJIeHHOe pasMHOXKeHve KMeTOK B lpHJlerarouluX K HAM TKaHAy 
*KeJTOUHOTO Mewka. Hakonell, B CJIyuatX MpWXKHBIICHHA KPYyIHbIX KYCOUKOEM 
XpAMeBOH TKAHH MeseHXHMa OOoOUeK BCTYNaeT B TECHbI KOHTAKT C HaXpALLR 
HMWeH TpaxcMiakTMpoBaHHoro XpsAlla. BocnasHTebHble ABEHHA MOUTH NOP 
HOCTbIO OTCYTCTBYIOT. | 

SaBepllieHve PpeaKTMBHbIX H3MeHeHHIi B TKAHAX AMHHOTHUeCKOH OGOOUKYE 
HW *KeJITOUHOrO MelKa 3aKsIOUaeTCA B IipeKkpauleHHH NpomudepaTHBHbIX Npop 
HeCCOB H JlabHelleM pa3sBuTHH MpouveccoB AudbepeHuMpoBKH. Dro npoABase4r'e 
CAH, B “aCTHOCTH, B YyCHJIeHHOM OOpasoBaHHH MeXKJeTOUHBIX cTpyKTyp. Mop # 
(ouorMdecKve KapTHHbI Ha NOSAHAX CTaMAX pasBHTHA Mpollecca B %*KeJTOUHOMG 
Mellike Oovlee MHOrooOpa3Hbl, YeM B AMHHOTHYeCKOl OCGomouKe. Ham yfasocr 
HaOMOaTb WH CHCTEMY TIpaBHAbHO OPHeHTHPOBaHHbIX Me2KKJIETOUHbIX EOMOK'S 
HUCTBIX CTPyKTyp B Mpollecce ee OOpaso0BaHuA, HU MOTHbIe CKOMJICHHA MeseH hE 
XHMHBIX KJIeTOK, H, HaKOHEll, ONMUCaHHble ye Bbille paspacTaHiA KPOBeCHOCHBD'E 
cocy OB. | 

Tlomyuennble B paOote JaHHble NO3BONMIM BLIABHTb PeaKTHBHble MoTeHILHE} 
MeSCHXHMbI %KeJITOUHOTO MellKa MH AMHHOTHYeCKOH OGOOUKH, KOTOpble He ya‘ 
BalOCb OOHAPyXUTb NP ee H3YYeHHH B HOPMAbHbIX ycnoBuax (2,1). Bmecr 
€ T€M BbIACHeHbI HeKOTOPble OCOOeHHOCTH B peaKTHBHbIX H3MeHeHHAX Me3eH 
XHUMbI KarKNOH W3 paccMaTpHBaeMbIX OGomoyeK. STH ocoGeHHOcTH YaCTHUH 
OObACHAIOTCA OoubileH (KeNTOUHDI MelOK) HH MeHbilell (amHuoTrHuecKas} 
oOo04Ka) cTeNeHbIo AuPepeHuMpoBKH UX Me3eHXHMbI. Takwe Ke cneuM 
(buveckHe Mpolleccbl, Kak peaKTMBHOe BpacTaHHe cocyOB MH Me3eHXUMbI >Kedl 
TOUHOrO MelliKa HM paspacTaHve Me3eHXHMbI AaMHMOTHYeCcKOH OGonoUKH, O6yc' 


sipeananee (PYHKUMOHAIbHBIMH WH OnOMOrHYeCKHMH ocOoG6eHHOCTAMH 3TH) 
o6ol0ueK. y 


Uncrutyt 9KCnepHMeHTabHOM MeAHUHHBI Tloctynuso 

AkayeMHH MeqMuHHCKHX HayK CCCP, 4 III 1957 

Jlenuurpancku rocyfapcrsennpiit yHuBepcuter 
um. A. A. )KjaHospa 


UMTHPOBAHHAA JIMTEPATYPA 


“A. K. Louzy a. C6opx. Mpo6n. coppemen. am6puonorun, JI., 1956. 2 
. . JL, 1956. 2G. P 
K.Damminger, Zs. Zellforsch., 44, 3 (1956). A rhe 
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Hloxaaye Akanemun wayk CCCP 
1957. Tom 115, Ne 5 


PH3SHOJIOTH fl 


3. HW. COBHEBA u O. A. OCTPHIN 


®U3HOJIOTHYECKHE MOKA3ATEJIM H3MEHEHHSA 
®YHKIWMOHAJIbHOrO COCTOAHHA HEPBHOWM CHCTEMDbI 
HA PA3JIMUHbBIX JTANMAX PA3BHTHS TASOBOMW HH®EKIMH 


(Tpedcmasneno axademuxom A. J. Cnepaackum 19 III 1957) 


OrevecTBeHHan HSHOOrHA WM NaTOMOrHA BCKPbWIM BaxKHOe 3HaveHHe UC- 
XOJHOM HW MeHATOIelicA peaKTHBHOCTH HeEPpBHOH CHCTeMbI B Xojle pasBuTuA (pu3vo- 
\MOPHYeCKHX HM MaTOMOrH4ecKHX Mpoweccos. 

Cpequ nokasaTejieH MeHsIOlIelicA peaKTHBHOCTM HepBHOil CHcTeMbI ocob0e 
‘MeCTO 3aHMMaeT Mapametp laOumbHocTH H. E. BBegeucxoro (°), Koropbili o4eHb 
TOHKO OTpaxKaeT H3MeHeHHA, BOSHNKAIOlMe B OpraHl3Me B CBA3H C JleHcTBHeM 
‘Ha Hero pa3/iMUHbIX pasf{parxkuTeseH BHeLUHeH H BHYTpeHHeH cpefbl. 

Kak u3BecTHO, Ip JelcTBAM Ha OpraHH3M aslbTepupyIoulAx pasApaxuTesel, 
WaOWbHOCTh COOTBETCTBYIOWMX HepBHbIX TpHOopoB MperepneBaer (basosble 
WgMeHeHHs| — NoBbILleHHe (PyHKUMOHAJIbHOM NOABYXKHOCTH HepBHOrO TpHOopa 
MW CHM KeHHe PYHKUMOHAIbHOH NOABHXKHOCTH C BbIABJIGHHeM XapaKTePHbIX CcTa- 
qu mapadnosa. 

- Benereme vecnefopanni A. J. Cnepaucxoro (7,8) yxxe aBHO 6bl0 ycTaHo- 
BJI€EHO, UTO TOKCHKO-HH@eKUMOHHbIe Pas ApaxKHTeIH OKA3bIBaIOT CBOe NMaTOreHHoe 
WeHicTBHe Ha OpraHH3M, Hapyllad, B TOM WIM MHOM cTeneHu, PyHKUMOHAbHOe 
COCTOAHHe HepBHOM CHCTeMbI WH ee MOpbo-PyHKUMOHAaJIbHble CTPYKTYPpbl. 
Vi3yuaa nmaTroreHeTuueckve OCcOOeHHOCTH TOKCHKO-HHeKUMOHHOrO Mpolecca 


IpH ra3oBoH raHrpeHe, Mbl Tak%Ke CTOMKHYJHCb C MofoOHoro posa dakTamu 
¢ 24 $) 


Ant didi 2 

J\1a aHamv3a MeXaHH3MOB, JIexKalllHX B UX OCHOBe, MbI MpoBeJH UccJeRo- 
BaHHe BJIHMAHHA UHPEKUMOHHOrO Mpollecca Ha HeKOTOpble WoKasaTesn PyHKULKO- 
HaJIbHOrO COCTOAHUA HEpBHOK cucTeMbI. C 9TOH WesbiO HAMM ObIIM UCC/eOBaHbl 
ToKasatTeuH peoOasbl, XpOHaKCHM H KPHTHYeCKOH uacToTbI cymMaunu. Vsyye- 
Hive 9THX MoKasaTesiel JaBaslo HaM OCHOBaHHe KOCBeHHO CYJHTb 00 H3MeHeEHHAX 
JlaOWJIbHOCTH HepBHOM CHCTeMbI lO XOAy pasBHTHA ra3soBOH raHrpeHbl. 

OHOBpeMeHHO MBI H3y¥asIM H3MeHeEHHA (byHKUMOHAbHOrO COCTOAHUA COcy- 
NOWBUraTeMbHOrO HM AbIXaTeMbHOTO WEHTPOB IyTeM perucTpallMu YacTOTbl cep- 
WeuHbIX COKpallleHHH HM bIXaHHA B eMMHHILy BpeMeHH. 

Metoguxka. Pa6ora npoBosusacb Ha OenbIxX Kpbicax. SapakeHve ipo- 
M3BOJMIOCb B JIeBYIO MKPOHOXKHY1O MBILULy BBefeHvem 0,1 mia cMecH MuKpOoO- 
HOH KyJIbTYpbI CellTH4ecKoro BHOpHOHNA, cofepxamiet 300000 MuKpoOHBIX Tell 
v 2,5% pacrBopa xsopucToro Kabund. M3syaenve peoOasbl, XpoHakcHH H KpH- 
THUECKOM YACTOTb! CYMMAIMH MpOBOAUOCb Ha MasloOepUOBOM HepBe KOHe4HO- 
CTH, MIpOTHBOMOOKHOM MecTy BBeeHHA MHtpeKTa. PerucrpallMa MoKasaTeneht 
IpowsBoyusacb C MOMOMbIO alimapara crumyastop-Ipax-| (ombirHoro 3aBoja 
Axkajlemuu MeMUMHCKHX HayK CCCP). 

Uactora cepfeuHbIxX cokpalleHHii ompeseialacb No sneKTpoKapfMorpaMme. 
Sanucb JbIXaHHA MpPOW3BO,MMacb C HOMOI[bIO MbesofaTunka Ha YepHHJIbHOM 
ocuusorpade. 

Jlna u3y4eHua Mpollecca B MHaMHKe perucTpallMA BCeX yKa3aHHbIX NoKa- 
3aTeIeH MpOM3BOAMacb Ha MpOTA*KeHHH Bcero 3a0omeBaHua uepes 1, 3, 5, 8 
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u 14 vac. nocae 3apaxkenua. OfHOBpeMeHHO WCCJefOBaIHCb MHTAKTHBIC 2KHBOT- j 
Hble (KOHTPOJIb). 
Uccsieqopanne 6biio NpoBefleHo Ha 35 OesmbIxX Kpbicax. M3 Hux 27 ObisO ONBIT- | 
HBIX H 8 KOHTpOJIbHbIX. [lofOMbITHble 2KMBOTHbIe Mocse saparxkednnA CbINH pas- j 
Jesienbl ua 5 rpynn. Uepes | u 3 yaca Nocse saparKeHuA Obl OOcAeLOBaHO NO Fj 
6 «pic. Uepes 5, 8 u 14 vac. oOcuefoBanucb OCTaNbHble rpyNMbl NO O XKHBOT- | 
HbIX B KaxKJOl. OJHOBpeMeHHO M3y4aIHCb NoKasaTeH peoOa3bl, XpOHAKCHH 
WM KpHTWYeCKOH acTOTbl CyYMMalHu 

6 m/cen ey y HOPMAJIbHbIX XKHBOTHDIX JA BBbI- | 

2076 60 sCHeHHA CTeMeHH HHAMBUAyasbHbIXx | 
KomeOaHu STUX MoKasatel.eH. Xa- § 
pakTepHcTMKa YKa3aHHbIX NoKasa- ff 
Tesiell Y MHTAKTHbIX 2KHBOTHBIX Oba 
OMHOTHIHOH, YTO NOSBOJMJIO BbIBECTH | 
UX CpeHHe BeJIMYHHbI, C KOTOPbIMH | 
MbI CPaBHWBaJIH J\MHaMHKY H3MeHe-— 
HHA COOTBETCTBYIOWMX NoKkasaTejen 
y 3apaxKeHHbIX 2KHBOTHBIX. 

CpBofuble aHHble 93TOrO OMNbiTa 
lipeficTaBJieHbl Ha pc. 1, H3 KOTOPO- { 
TO BHAHO, YTO NO XOsy pasBHuTHA 
MHPeKUMOHHOFO Tpollecca HMeeT Me- 
CTO 3a€KOHOMepHoe MNOBbILWeHHe MO- § 
Ka3aTelleH peoOasbl, yAviMHeHHe Xpo- 
HaKCHH 4H MajleHHe KpHTHYecKOM 
yacTOTbI CyYMMalluH. 

STH WaHHble TOBOPAT O TOM, 4TO — 
HepBHaA CHCTeMa B Mpollecce 3a0o- § 

Uy t gan pa POS yop +~=S«@BAHHA =2KMBOTHOTO MipeTeplepaer 

Brenn nocne sapaokenur cyllecTBeHHble (py HKUHOHAJIbHBIE 
; H3MeHeHHA. 
Puc. 1. Tunamuxa H3MCHEHHH peaKTHBHOCTH Kak noKka3biBaeT aHaH3 KPUBBIX, 
HEPBHOH CHCTeCMbI B YCJIOBHAX 3aDaKCHHA PKH- 
BOTHBIX MHKPOOHOM KysbTypoH V. septicum. 2TH HSMeHEHHA OTParKaloT Mpollecc 
1 — kputuyeckas yactota cymmauun, 2—xpo- [porpeccHBHoro NaseHHA MaOunbHO- 
Hakcna, 3 — peobasa CTH HepBHOH CHCTeMbI, YTO HaXOMUT 
cBoe BbIpaxKeHhe B pe3KOM MOBBILIe- 
HH MpolleccoB cyMMallMH. XapakTep W3MeHeHHH YKa3aHHbIX MoKasaTesen 
ABIAeTCA THNMYHbIM BbIPaKeHHeM CABHTOB (YHKIUMOHAIbHOH MOBY XKHOCTH 
HepBHOM CHCTEMbI, CBOMCTBEHHbIX pa3BHTHIO BTOPOH da3sbl Napabuosa. 

IIpeAcTosio BIACHHTb, HeEb3A JIM BLIABHTb THIMYHYIO ABYXtasHocTb 3TOTO 
mpolecca Ha ApyrMX NoKasaTeiAX (yHKUMOHabHOTO COCTOAHHA HepBHOM 
CHCTeMBI. 

Jlna BbIACHeEHMA STOrO BOMpOca MBI NpoOBeIM perucTpallMio cOCcTOAHUA JIbI- 
XaTeJIbHOrO HW COCYAOMBUraTebHOrO WeHTpa y 3apa2XKeHHbIX KMBOTHBIX Ha Pa3- 
JIMUYHBIX CTAMMAX 3aOOIeBAHHA. OKasanocb, YTO COCTOAHHe BOSOYJMMOCTH STHX 
WeHTpOB jeHCTBYTeIbHO UperepnepaeT AByxXasuble H3MeHeHuA. B nepBok 
chase, KoTOpasd JIMTCH C MOMeHTa 3aparKeHun fo 12—18 uac., umeer mecTo 
NOBbIWeHHe BO3OyAMMocTH. B anbHelieM, HAYHHAA C YKa3aHHOrO BpeMeHH, 
BO3OYAMMCCTb AIXATeNbHOFO H COCyAOABHTAaTeMbHOrO UCHTPOB pesKo Mayaer. 

Jlaunble STHX ONbITOB MpefcTaBsienbl Ha puc. 2. 

Takum o6pasom, pa3sBuTHe rasoBolt HHeKUMM COMpOBorKaeTcs cyllecTBeH- 
HbIMH C\BHraMH B peaKTHBHOCTH HepBHOM CHCTeMbI, HOCALIMMH dasoBbili xa- 
paktep. 

Tlogo6noro pola u3MeHeHHs Obi OTMeYeHBI y AKMBOTHBIX Np OTpaBJIeHHA 
UX PasJIMUHbIMH (papMaKOJOrHYecKUMH sJlaMH. OTH ABeHHA ObWIM NoLpobHO 
v3yyenbt B. J. Posanosoli (°). 

EcTb OcHOBaHve MolaraTs, YTO BbIABJIeHHble *akTbl XapaktTepu3yror Cobol 
BaxkHy!0 CTOPOHY NaTorebesa TOKCHKO-HHeKUMOHHOTO TMpollecca np ra3soBolt 
1038 


HrpeHe, OMHAKO OHM OTParxkKaloT TOMbKO Ooslee OOULyIO 3AKOHOMePHOCTb peak- 
fH HepPHOM CHcTeMbI Ha MaToreHHoe pa3{paxkeuue. 
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UE OD TE OP ABR naga 
GPeH® NOCME IUPQHCEH US 


Puc. 2. [MHamMuka H3MeHeHHH YaCTOTHI AbIXaHMA HM CepACuHolt 

JeATebHOCTH B YCOBHAX 3APaKCHHA IKHBOTHBIX MHKPOOHOI 

kynbTypoh V. septicum. /— Hopma, // — pH 3apaxKeHHH. 
1 —uacToTa AbixaHua, 2 — cepyeynblii pHTM, 


BosuukaeT 3afaua W3bICKaHMA MOLXOMOB WIA BbIABJIEHHA cHeundpHyecKHX 
cOGeHHOCTEH M3MeHEHHA PeaKTMBHOCTH HePBHOH CHCTeMbI B 3aBHCHMOCTH OT 
aYeCTBEHHbIX OCOCe€HHOCTeH HM B 3aBHCHMOCTH OT *OpM pa3BHTUA MaTO/OrH- 
CKOIO Mpollecca. 


VWuctutyT HCPMaIbHOH HM NaToNorHyeckoh dH3HOOrHH Moctynuo0 
AxkajemHH MeQHUMHCKHX HayK CCCP 19 IIl 1957 


WHMTHPOBAHHAA JIMTEPATYPA 
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uccepTauua, M., 19953. 
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Jloknann AKawemMuu HaykK GCCce 
1957. Tom 115, Ne 5 


A. WH. 30THH 


NOTPEBJIEHHE BOJ[bl H3 OKPY)KAFOWIENM CPEJIbI 
M OBPA3SOBAHHE TOJIOCTEM Y 3APO)\bILIEH CEBPIOrM 


(IIpedcmaeaeno akademutom H. H, Ilmaavzaysenom 20 II 1957) 


B 3apojfbillieBOM pasBHTHH OCeTPOBbIX pbIO ObIIO ycraHoBueHo (1,”) MATE 
MepHOOB B BOJHOM OOMeHe AH, XapakTepH3YICUIMXCA CXOJHOM CKOPOCTh!/p 
TloTpeOJieHHA BObl H3 OKPyKarouleH cpefbl Ha NPOTAXKeHHU Bcero NepHoly 
M ObICTPbIM H3Me€HeEHHEM CKOPOCTH MOCTyMWIeHHA BOLbI B AMMO Mp Mepexoge 
OT OfHCro Nepvosa K Apyromy. VasectHo Ttakxe (3,4), YTO BO BpeMA pasBHuTHih 
OCeETPOBHIX PbIO y 3apofbliueH oOpasyercA pAA MONocTeH: OsacTouedb, racTpcer 
Ileb, MOMOCTh KHWKH, WesOMMYecKad MoNocTb HW Ap. EcrecTBeHHo Oblo, Tcl 
3TOMY, MIpeANOOKHTD, ITO BONA, NOcTyMarwllad B AHWO H3 OKpyXarolllel cpeMie 
BO BpeMA PasBUTHA, UCMOMb3yeTCA AIA OOpasoBaHUA MRKMAKOCTH THX NoMocrTes. 
W UTO NepHOAN3allMA B CKOPOCTH MOCTYMIeHHA BOJbI B AHWO CBA3AHA C JHHAMHKOM 
o6pas0BaHHA MH HCYeSHOBeHHA MolocTeli y 3apofbleH. B HactostleH pa6ore 
IIpHBOAATCA MaTepHaJIbl, MO3BO/IAIOMIMe COMOCTaBHTb OOBEMbI MosocTel 3apols 
J\bIleH CeBPIOrH Ha pasHbIX cTaqHAX PasBHTHA C OOBEMOM BOJbI, NOCTYMHBUIell 
K STOMY BpeMeHH B 3apoO/[bIlll. HY 

C nNoMoutbio ammapata OpMnrepa MpOv3BOAWH 3apHCOBKY KOHTYpoB 3apo}h 
Abia HW ero MosOcTeH MO NOHO cepHu cpe3soB 3apobiiua. PucyHKy Bbipesaui| 
M B3BelIMBAIH Ha allreKapCKHX Becax (CHaYasla BCe PHCYHKH 3apo/blllla, BK Ol 
Yaad NOJIOCTH, 3aATeM OTJeJIbHO BCe PHCYHKH NMooctel). Tak Kak KOJMUeCTBCE 
Cpes0B C 3apOf[blllla HM, COOTBETCTBEHHO, KOJIMYeCTBO PHCYHKOB JocTuramcs 
200—220 uiryk, TO He HMesIM OCOOeHHOrO 3HaYeHHA BbIPaBHEHHOCTh MO TOJIMIMHE| 
M kayecTBO OyMaru, ynorpeOsemol Juin paOoTbl, YTO, KaK H3BeCTHO, Meet} 
Oombloe SHaYeHHe Mp MpoBeeHHH CXOAHOH paGoTbI c HeOONbIIHM UMCONE 
cpesoB. Bec pucyHKoB 3apombilla HW ero MosocTeli MponopywoHanen oObeMy( 
3apofblilia HM ero MoNOcTeH, MOITOMY, BbIparKaAi Bec PHCYHKOB Nosocteli B Mpo-h 
WeHTaX OT BeCa PHCYHKOB BCero 3apoOsblllla, MOXHO MOYYHTb O6beM NosmocTED 
3apofbliia B mpouextax. Jia usMepeHuA ObIMH HCNOMb3OBaHbI CepHH cpesoE} 
sapofbliueh CeBpiorn u3 KouekuHH T. A. Jternad u A. C. Tuns6ypr *. 3apo- 
Abu cepprorn Neo 59 Oblin (@uKCHpOBaHb! KUAKOcTbIO Cancemnye B Mae 1951 r.f 
MukyOauuio HKpbI MpoBoguan B annapatax Cec-Ipuna Ha pbiGOoBOAHOM NYHKTe 
(Hou, xytop PoroxkkuHo). Sapogbllin ObIM 3aJIHTbI B MapaduH, uw M3 HUX MpH-| 
POTOBJICHb! NOJHbIe CepHH Cpe30B TOMMMHOK 10 ». Cpesbl Obl OKpalleHbi| 
*KeJIe3HbIM TEMATOKCHJIMHOM. . 

JlononuutTesbuble JaHHble ObWIH MowyYeHbl No cpe3am (MpHroTOBseHHBIM} 
TAKHM Ke cmocoOoM) s3apojbieH oT cepproru NeNe 20 u 103. Jlaunpie no no-| 
TpeONeHHIO BOAbI 3apofbluamn oT cesprorn Ne 59 6b MHOW NomyyeHbi B 1951 r.| 
C NOMOMLbIO MeTOa, ONMCaHHoro paHbue (1,2). 

Ha puc. | noka3aHo W3MeHeHHe OOmlero OObeMa Bcex ioMOcTel 3aposbiuent 
CeBpIOrH Ha Ppa3HbIX CTANMAX Pa3BHTHA OT ONJOMOTBOPeHHA JO BbIMyNIeHuAs 
M3 AMMEBbIX OOoNoUeK. LNA CoMOcTaBMeHUA NpHBefeHbl KPUHBble MocTrynenns | 
BOADI B SapOfbILIM CeBPIOrH Ha STHX Ke CTAIMAX pasBUuTHA, a TakKe JaHHbte | 


* Tlonb3ytocb cayyaem BeIpasutp T. A. Jletnab u A. C. Tun3dypr HCKpeHHIolo Onarogap-! 
HOCTh 34 Pa3pClUCHHE HCMOJIb30BaTb MpelaparTbl NO pasBHTHIO 3apoAplMUel ceBpiorH. 
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_ Puc. 1. Usmenenne o6mero o6bema Nosoctel 3apofblieH wu MoTpeO6menue HMU RODE H3 OKPy- 
wKarouyeH cpesbl BO BpemMaA pa3sBuTuA. Cesprora 'Ne 59: J — u3mMeHeHne o6bemMa NosIOCTeH, 
_ 2 — NloTpe6senve Bob, 3 — H3MeHeHHe OObeMa MePHBUTeJIHHOBOrO MpoctTpaHctTBa. KoxTpoun: 

Ik — u3meneuve o6bema MosocTelt y 3aposbuue oT ceBpiorH Nb 103 Ha cragnu 23—26, 2« — 
' TOTpe6eHHe BOAbI 3apoOMblIaMH OT 5 CaMOK CeBPIOrH (CpeqnHe Januble)* 
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Puc. 2. Usmenenue o6bema nosocreli sapofbluieH Bo BpemMa pasBuTua. 1 — Bce MoNOCTH CyM- 
MapHo, 2— 6nacTouelb, 3 — racrpolletb (no3qnee MOJOCTb KUHUIKH), 4 — BCe OCTAJIbHbIe 
BHYTpeHHHe MoulocTH (BKMO“ad mMepukap< — 9), [—3 — 3apoupiumu oT ceppiorH Ne 59, 4 u 

5 — 3apofbuuu oT sapospuue ceppioru Ne 20 


* B puc. 1—3 ppema pa3BuTHa yKa3aHo No AaHHbIM Aa 18°. Cranun — mo Ta6MLaM 
T. A. Jlernad u A. C. Puns6ypr (4) (c CoorsercTByiouuM MepecueTom Ha 18°). Karkqad TouKa — 


OHH 3apoO/bllll. 
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06 W3MeHeHHH OObeMa MepHBHTeHHOBOrO MpocTpaHcTBa. CneqyeT, O2HAKO, 
YMeTb B BUY, ¥TO JaHHble 10 H3MeHeHHIO OObeMa NepHBHTENJMHOBOrO MpocTpak= 
cTBa (KpuBas 3) OpHeHTHpOBOUHble, TaK KaK MeTOA, OMMCAHHBIM BBILIC, ee 
HUM Jit OMpesleenuAn OObeMa NepHBHTENJMHOBOFO MpOCTpaHCcTBa JIMIUb C OOJIb= 
IMM OFOBLPKaMH H3-34 TPYAHOCTH BOCCTaHOBJeHHA OObeMa pelea Saeee 
Boro MpocTpaHc1Ba NO puCyHKy 3apoAbilla, JMLWeHHOrO o6oo04eK (Bce O60/104- 
KU Obi CHATbI C 3apofblueH Nepeq PuKcauivel). 

V3 puc. | MbI BAZMM, YTO NOTpeOeHHe BOAbI 3apoOfbILaMH CeBpIorH HS oKpy= 
*Karollleli CcpeAbl TeCHO CBAZAHO C H3MeHeHHeM O6pema nosocTell He TOJIbKO C 
KOJIMUeCTBEHHOH CTOPOHbI, HO UC KaveCTBeEHHOM: NepvokusalAa, YCTAHOBJICH- 
Had QA CKOPOCTH MoTpeOleHuA BOsbl 3apOfbllWamMuM OCETPOBHIX pbi6 “3 OKpy- 
xKarolllel cpefbl (?,”) copnagaeT c NepHoRHsallHeH B A3MeHCHHH oObema none if 
gapogpuuel..B 1 nepuog (ctratun 2—I13 no T. A. Ternab u A. C. Pux36ypr) i 


| 1 | Ue ELS 
by 90 JS Cmaduu 


50 60 70 0 G0 100986 


Puc. 3. U3menenne o6bema nonocteh B IV u 'V_ mepHoax 

pa3sBuTHA 3apodbiuet cepprorn Ne 20: [| — nepBHaan TpyOKa 

B WeOM, 2 — NOMOCTH Fo.1OBHOrO MO3ra, 3 — NOOCTH cuIy- 
XOBbIX MYy3bIPbKOB, 4 — FOJIOBHbIe NOJOCTH 


WyleT ObicTpoe MocTyMeHve BOALI B 3apOAbIINH, B STO %Xe BpeMA MpOHCXOAUT 
ObicTpoe yBeHYeHHe OObema OnacTouenaA (puc. 2). Bo II nepnog (ctagua 13— 
17), noTpeOenve Bofbl 3aposblluaMu MpekpalilaeTca, Npekpalilaetcs HW yBesH- 
yeHHe oObeMa NosocTH OnacTouena. B konue I] nepHoya nNonocTh 6nacTouenA 
pe3KO YMeHbliaeTCA WH HauHHaeT ObICTPO YBeEAMYHBATbCA HOBaA NOMOCTh — 
NOJOCTb ractpouesA (puc. 2). C sToro MoMeHTa HauHHaetca II] nepHog, B TeYe- 
HHe KOTOpOrO O6beM MoONOCTH racTpolleiA, a NO3sAnee (NpHONM3HTeNbNO c 23-H 
CTaQHH) NOOCTb KHIUKH 3HadMTeMbHO YBeENHYMBaeTCA WH JocTuraeT MaKCMMaJIb- 
HOrO 3HaueHHA K KOHLY NMepHhosa. Tlapannenbuo H3MeHeHHIO OGbeMa NoOcTeH 
pe3KO BO3pacTaeT H CKOPOCTb NOCTYNeHHA BOAbI B 3apOfbILI Ha STHX CTAMMAX 
(puc. 1). IV wu V nepnogb! — HanOonee TpyAHble WIA TOMKOBAHHA, B CBA3H 
C TpYAHOCTAMH TOUHOrO oMpefeeHHA OObeMa MepHBUTeMHOBOrO MpocTpaHe 
cTBa. B IV nepHog nponcxogHT peskoe yMeHbLUeHHe OObeMa BHYTPeHHHX Mowo- 
CTeH 3apo/bIla, B OCHOBHOM OslaroapA YMeHbIUeHH!O OObeMa MOOCTH KHUWIKH 
(pac. 2). Tak Kak B 93TO BpemMa COLIN CObeM alia BO BHYTpeHHel %KenTOUHOr 
oOosouKe He MelisfeTCA (B AMMO He NocTynaeT Bopp (pic. 1)), TO yMeHbIweHHe § 
OObeMa MONOCTH KHIIKH COMPOBOKMaeTcA ObICTPbIM YBe/IM4eHHEM B STOT NepHog 
oObeMa MepHBUTeMMHOBOTO MpOcTpaHcTBa, MOABMIeEHHeM HOBbIX BHYTPeHHHX 
MoMocTel H OBOAHEHHS HEKOTOPHIX TKaHeH. B Teyenve V nepnoga oObem nepu- 
BUTeJJIHHOBOrO NpOcTpaHcTBa MocTeMeHHO YyBeIMYMBaeTca, a OOH oObeM 
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YTPeHHAX Nowoctel 3apofblllla HeCKOJIbKO YMeHbllaeTcs, NoTpeOeHHA BOLI 
|pOAbluaMH B STOT Nepvo He Mponcxogur. 
Breyenne II] u 1V nepvoga BosHuKaeT pA HOBLIX Movlocteli, KoTOpble HaqH- 
OT HIPaTb 3aMeTHYIO POJlb B ONpefeeHH OOMero OObeMa NosMOcTeH 3aposbl- 
ie Coctagun 23, oMHOBpeMeHHO c OOpa30BaHHeM HepBHOH TpyOKH, NOABAeTCH 
TEM 3aMe€THO YBeAMYHBaeTCA NOsOCTh WepBHOM TpyOKu, V3 puc. 2 
iRHO, YTO yBesMYeHHe OObeMa MONOCTH HepBHOH TpyOKH Her B OCHOBHOM 
qh cueT yBeNM4eHHs OObeMa NowocTeH romoBHoro Mosra. B Hayane IV nepuosa 
pABIACTCA HW ObICTpO YBeMMUYMBaeTCA NoNOcTh Nepukapya (puc. 2). B sto xe 
DEMA NOABJIAIOICA TAK HasblBaeMble TroOJIOBHble NoJocTH (°,4). HecKombKo no3y- 
ee BOSHHKAeT CJIYXOBOH Ny3bIpeK C JOBONbHO 3HAYHTeMbHOM NOMOCTHIO. 

Ha nosQHuXx cTaqMAX pasBHTHA B 3apOfbIllle MMeIOTCA CHJIbHO OBOJHEHHbIe 
aHH H KpOBeHOCHble cocyAbl. YuecTb Boy, KOTOpas B HHX COJep2KHTCH, MeTO- 
AMH, NIPMMeHEHHBIMH B JaHHOH padote, TpyAHo. Tlostomy JenaTb BbIBOJbI O 
§)M, KakOe KOJIHYeCTBO BOJbI, OCBOOOKAaeMOH Tp yMeHbILeHHH OObeMa NoMOcTu 
WKH, HeT B MepMBHTeJIMHOBOe MpocTpaHcTBO, a Kakoe — Ha OBOJ|HeHHe 
KaHeH 3apojblla, MpexeBpemMeHHo. 

OcTaHOBUMCA KpaTKO Ha HeKOTOPbIX BOMpocax, CBA3aHHbIX C MeXaHH3MOM 
ppasoBaHuA HW HCyesHOBeHHA NovioctTeH. M3 puc. 1 H2 BuAHO, YTO 3HAadNTeMbHOe 
BeHYeHHe NOJOCTH OacTOWeA HAYMHAeTCH He Cpa3y, a JIMIIb Yepes HECKOJIb- 
D 4acoB MocJie ONOMOTBOpeHHA (Ha cTagquax 9—10). Mexyy Tem nocTrynmeHHe 
DAbI B 3apOfblll HAeT HeNpepbIBHO Ha BCeX cTaquAax I nepuoga (puc. 1). Takum 
SpasoM, Bola H3 OKpyXarolllel cpeb!l cHavasla HakanMMBaeTcHA B OacTOMepax, 
3aTeM ObICTpO MepeXOAHT B NosocTh OnacTouwenA. M3 nuTepatypb! u3BecTHO 
,°), UTO y AHL MOPCKOroO exKa Nepey OOpasoBaHheM GulacTouedA H3 OacTOMepoB 
eKpeTHPYyIO1CA MYKOMOMNCaxXapHAbl, COpasyriollve KHCJIbIM MYKOHHbIM Keb, 
30yxXaHHe KOTOPOrO NpHBOLMT K OOpas0BaHHIO NosocTH OnacTouena. Bos- 


pexoJMT B NomocTh ApoOmenua, OOpasyaA GacTOUeMbHY!O XKUAKOCTb. 

| Tactpollenb BosHUKaeT B BUe y3KOH WeneBHAHOM MosocTH, a 3aTeM Tak 
Ke OICTPO, Kak H OmacTOUemb, yBesMYMBaeTCA B OObeMe (puc. 2), NpHuem oOpa- 
lbpaune nosocti racTpolleiaq CONPOBOKMaeTCA HCUeSHOBEHHeM MosocTH OacTo- 
Hea. Bo3MOXKHO, XOTH 3TO TpeOyeT JaNbHEHWMX NOATBepKJeHHU, uTO OOpaso- 
HHMe NOMOCTH racTpolesA MponcxoAuT WyTem Obicrporo Mepexofla %KHAKOCTH 
MacTOUeA B MOMOCTh racTpouleiA Yepes CTeEHKY, PaseNAIOWLy!O STH Be Moso- 
i. 

HakoHnell, CTOHT OCTaHOBHTLCA Ha BOMpoce 0 MeXaHH3Me pe3KOrO YMeHbILe- 
IMA TomocTH KHIUKH B IV nepvoge. YMeHbIWeHHe NOMOCTH KMWKM HaunHaerca 
pumepHo Ha 27-i ctaqun. Ilo Jann T. A. ernab u A.C. Puns6ypr (?), Ha 
ol cTaqvu npefsnoveyHble MpoTOKH JlocTHraIoT KOaKabHOroO BIAYHBAaHHA 
OTKE bIPAIOTCA B Hero. TaKHM COpa3oM, Ha 9TOM CTaQHM MpefnoveyHble NpOTOKH 
ljomyuaioT coo6lleHHe c HapyxHOH cpefoh. MoxHo MpefnoaraTb, ITO B 310 
Ipema HauvHaloT (PYHKUMOHVPOBAaTb MpeANOUKkH, HW pesKoe yMeHbleHve OObeMa 
flOICCTH KVIUKH CES3@HO Cc HavasicM (YyHKUMOHHPOBAHMA Mpesnovyek 
PPOAbIUAa, KOTOPble NepeKayMBaloT BOAY M3 NO/OCTH KHIKH, MO-BHAMMOMY, 
aBHbIM OOpa30M, B MepHBHTeJIJIMHOBOe IIpOcTpaHCcTBO. 


Vuctutyr mopdosornvH 2xHBOTHEIX HM. A. H. Cepepmosa Iloctynua0 
AkayemuH Hayk CCCP 12 Il 1957 


WMTMPOBAHHAA JIMTEPATYPA 


Hi Hye AT, 89, Ne 2) (1958): 2 A. VW. 307TuHn, Bonp. uxtuon., 4 


OT 
B. 3aneuckui, Tp. O6m. ecrecrBoucnpit. Kasanck ynus., 7, Nt 3 
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Jloxasage Anagemun nayr CCCP 
1957. Tom 115, Ne 5 


IMBPHOJIOPH 


r. P. MIOJWIEP u M. H. PAFO3HHA 


PAHHHE CTAQUM PASBHTHA AMYHMKOB Y KYP ABYX MOPOL \j 
PA3JIM4HOM CKOPOCHEJIOCTH (PYCCKAA BEJIAA HW ABCTPAJIOPI} 


(ITpedcmaeaeno axademuxom H. H. Ilmanbveaysenom 17 V 1£57) 


Tlospmenve HOpoMHbIX pa3JIH4HH y CeJIbCKOXO3HMCTBEHHbIX MKMBOTHBIX 4% 
paHHeM OHTOreHese NpefcTaBsAeT COCCI OYCHb MaJlo paspaOoTaHHy!0 rlaBy 
CpaBHHTeJIbHOH 9MOpHonoruH. PaOoTbl, B KOTOpbIX paccMaTpHBaeTcaA NOABJEH 
Hue HW topMupoBaHHe NOposHbIxX OcoOeHHOCTeHl y Kyp B OCHOBHOM OTHOCATCR 
K TlepBOM NOMOBMUHeE Tekylero cToseTHA (7%). J 

MatepviasioM A Halllero HcCJlefOBaHHA NOC yA [Be NOpofbl Kyp, OTE 
yalolluecd Mo cBoeH ckopociiesocTH: pyccKan Oeslad um aBctpanopm ('°),—#f 
tlomyueHHble H3 []nemMeHHoro Ky4HHCKoro MTHUepaccaquHka MyuuctepcTB® 
CesIbCKOFO XO3AHCTBA. 

V3y4ennio NosBeprulliich paHHve cCTaquH (OpMHPOBaHHA AMYHUKOB y sapoybe 
We B Bospacte 8 u 10 cyToK oT Havana HHKyOalHu, Tak Kak MIpHMepHo B 3TH 
BpeMA MpOHCXOAUT 3aMefleHHe pocTa 3aKNaKH NpaBol roHaybl HW HacTynaep 
MIpOrpecCHBHbIM pPOcT 3akNaKH JleBoH. KpoMe Toro, HMeHHO B 3TOM MepHoyE 
PpasBHTUA CeMbCKOXO3AHCTBEHHbIX XKHBOTHBIX, NO JaHHbIM T. A. Umugra (Ly 
MOXHO ObIO ORKHAATb NOABJIEHHA Y HAX MOPOMHbIX OcOGeHHOCcTeH. 

Jlas MloslydeHHA YBepeHHOCTH B TOM, YTO pa3sJIHYHA B CTPOCHHH AMYHUKO! 
oOycJIOBJICHbI HMeCHHO NMOpOAHbIMH OCOOeHHOCTAMH, a He BeJIMYMHOM AIL ME 
cTeleHbIo MopdovslorHuecKkol AupPepeHUMPOBKH 3aposbilla, SbIIO MpoBeleHyf 
CpaBHeHHe Beca AMM OOOMX NOpos Kyp H OMpefeeubl cTaqHH pasBUTHA 3aposby 
me Ha 3, 8 u 10 cyTKH HHKyOalMH. | 

OnpeflesieHve Mopdosoruyeckoli 3pesocTH saposbiueli (H COOTBeETCTBeEHHO —) 
HOMepa CTaHH) MpOH3BOAuNOCh NO TaOMMaM, MpeWIOKeHHBIM JIA STO Len'p 
TamOyprepom u Tamuubtouom (2%). . 

CpeqHuii Bec ofHoro sliua (u3 100) no Kaxyol 43 Nopok kyp oKasasca pa 
ubmM 60 r. Up u3syyennu Mopdomornueckon AudpepexuUMpoBKH 3aposbiueli 
TpeTbH CYTKH HHKyOallun (pyccKHe Oejble n= 44, aBcrpasopnbl n=33) Onimif 
OOHapyKeHO, UTO HECMOTPA Ha 3HAYHTeIbHYIO BapHaOHbHOCTh B cTamHAX page 
BUTHA BHYTPH KarKLOH Noposbl (ctaquu oT 17 Ao 20), Mexnopo,Hbix pa3sayi 
YHM YCTAHOBHTb He yaJlOcb: CpeAHHMH CTaWAMM pa3sBHTHA [VIA 3apObIl 
3 HA HHKyOaUHH 10 OGeHM TOposaM Kyp OKasavcb craquu 18—19. 1 

Hccreqopanve sapogpiiel o6enx Nopoy Ha 8-e cyTKH HHKyOauMH aso cxopE 
HBIH pe3y/bTaT, KaK 10 CTeMeHH UX MopchosorHuueckoH AudbpbepenuupoBKH 3apce 
Abie (cpeqnad cTrafun 33), TaK u no AX Becy. CpeqHHt Bec 3apogpnuet Any 
NopoAbl pycckant Cenad Onin 1,3+-0,10 r (n=39), a Ana nopogb! aBerpanop 
1, 35-0,20°r (eo, 1 

Takum o6pasom, M10 BCeM MpOoBepeHHBIM HaMH ToKa3aTeaM, MoryllHM Xapak 
TePH30BaTb Kak CTeHeHb Mopdosoruyeckon AudtbepeHuMpoBKH, Tak H pasMel 
BapOfbliileH, CyMeCTBeHHBIX pasiMyHi MexAy sapofbluiamHn oGeux mopog -f 
No 8-rO QHA pasBHTHA BKJOUTebHO — HaligeHo He Obino. 

IIpHnaB, YTO HCXOMHbIt MaTepvan JocTaTOUHO OJHOTHMeH, MbI pucrynwy 
K paccMOTpeHHIO MOpPouloruyecKoh Aud pepeHUMpoBKH NoMOBOli 2KeWesH. . 
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| Ha 8-i Jenb pasBurus y MHOrHX 3aposplilleli y2Ke 10 BHELIHeMy Bry NoOBol 

KeJIeE3bl BOSMOMKHO ONpefeMHTb HanpaBseHe ee pasBUTHA WIM B CTOPOHy AMY- 

mKa, WIM B CTOpOHy CeMeHHUKa. Oguako elle 1A OCTaTOUHO Oombloro YHA 

IApOAbILeH PpellIHTb STOT BONpPOC BUsyaJIbHO OYeHb TPYAHO WWI MpocTo HeBO3- 

joKHO. SaTpyHeHHe B onpese- 

#CHHH Tovla He Moro ObITb Ha- 15 4 

MpaspellleHo HM CcpaBHeHHeM 13 

eca ipaBol HW JleBoH roHay OT B 

AHOTO 3apofblila, BCwecTBHe 

X KpaliHe He3HauHTebHOH Be- | 

WUMHBI. = 
Ilostomy via onpeyenenua 

jona y 3apofblllied HaM npH- 

loch BHadale puOefHyTb K 

meHee TOWHOMY MeTOy Hccwe- 

OBaHuA, 3aKIOUAIOIeMycA B ; 

jlenyrouiem. IIpu nomowin oky- fe pi Pushy 

IAPMHKpOMeTpa NO OHHOKyJIA- 

HOM U38MepsAacb HanGombulasn 13 & if 

amnia HW HanOobllat WMpHna tf if 

i 

| 


— 


SOS Sa SS 


paBol H JieBOu roHaybl y Kax- g 
(loro sapofpiiua. Ha ocyopanun , 
IhTHX H3MePeHHH onpesesAnucb 
imollayqu MoBepXHOCTH ronad, 5 
Hocwe Yero ObIH BbIUHCJIeHbI 3 
HleKcbI (i), BbiIpaKarolllve oT- 
HOWeHHA WwoWaqw mpaBok ro- 
Hajlbl K nviowlaqu meso. Benu- G1 G9 05 O7 G9 tf f8 Of 09 85 O7 OF 
HaHa 2 yKa3biBalla Ha CTeleHb 
iudcdepe HULMpoBKu POHaA yKamK- Puc. 1. Crenenb pa3BHTHA MOJIOBbIX 2x*KeNe3 3apoNbl- 
Horo 3apofpliua. Menpuiad Be- wel Kyp nopogx pyccKkaa 6enaa (A u B) wu asctpa- 
fimunna i o3Hayana, uTo pas- “OPN (5B uJ) B Bospacre 8 (A u 5) u 10 (Bul) 
» CyTOKOT Hayaa HHKyOalHH 

BUTHe TOJOBOM 2%Keesbl 3allio 

onee JasleKo B CTOPOHY OOpa30BaHHA %eHcKoro Noma. HaoGopor, Sombuiaa 
BeIWUHHAa 7 VKa3bIBasla Ha TO, YTO pa3sBHTHe Kees UeT B CTOPOHY OOpa30Ba- 
laut My2cKoro Noa. Tlomyyenuble aHHble pHBeseHb! Ha prc. |. 

Ha KpvBoH, NoKasbIBalolleH pasBUTHe MOJIOBbIX Kees y 3apofblille Kyp 
Moposbl pycckan Sean (puc. 1A) Hapsyy c oTueTMHBO BbIPayKeHHOH Beplin- 
|HOH B O6slacTH HHJeKcOB, paBHbIx 0,5 nu 0,6, HaMedaeTcCA BTOpan BepllIMHa B 
o6acTH HHAeKca, paBuoro 0,8. BDto osHayaeT, YTO Y HeKOTOPOTO 4NCa 3apo- 
Abie Ha STO CTaqHH pasBUTHA yxKe NoABAeTCA NosoBad AuddepeHuApoBKa 
ronal. 

 Y 3apogpiwel nopoybl ascTpanopn (puc. 1 5) Kpupas, Bblparkarollad pas3- 
BUTHe MOMOBbIX %Kesie3, HMeeT TOMbKO OAHY BeplMHy, pacroo*KeHHy!0 B OOa- 
cTH uHyekca 0,7. Sto yKa3blBaeT Ha TO, UTO NosoBaA AudPepeHuUMpoBKa roHag 
‘Ha 3TOH cTaqMvH y HHX elle HefocTaTOUHO BbIABHIacb. TakHM oOpa3oM, BO3- 
HUKNO 3aTpyAHeHve AIA ONpefeeHHA Moa y 3apofbilleH ITOH NopospEl. 

Jina MpeofomeHua 3TOH TpyAHOCTH HaM MIpHWwiocb NpHOerHyTb MpH oOpa- 
6oTKe MaTepHasia K UHCTO YCJIOBHOMY IIpHeMy, HMeHHO pa3feHTb BCe HMeBLIee- 
CA y HAC KOMYECTBO OCOOeli No Ka JOH Noposle (pycckas Oenaa n=69 wu aBcTpa- 
Hop n=49) Ha ABe paBuble yacTH. B o_HOl M3 STHX YaCTeH, UMeBIeH OOMbLULy10 
BeNMYHHY 7, MO HallleMy MpeQNoOKeHM10, NOI KUbI Opin OKagaTbcs caMUbl, 
aB Apyrou, uMeBulelt MeHbIiy!0 BenM4nHy 7 — caMKH. Takoe pa3jleeHve Obiio 
onpaByaHo fanHuimu II. Peprsur (°), noKasaBlieH, uTO Np HcceqOBaHHH J0- 
60H JocTaTOUHO MHorouncseHHOM rpymmbl ocoOeH HaHOoulee BeposATHO HawH- 
que cpeH HHX OJMHAKOBOrO U4NCJIa CaMILOB HM CaMOK. 

C sro wesbio HaM mpuuioch 15 3aposbiue nopofsbl pycckan Seman, y 
KOTOpbIX 7 3aHHMAaJIO CpejiHee NO BeJIHUHHe NosOKeHHe HU paBHAOcb 0,6, pas- 
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JlemvTb Ha clekyroulne Wee uactu: 12 ocoGeli orHecTH K CaMKaM ¥ 3 — K camuan)} 
Jaa 3apogbuueli nopogbl aBctpaslopll Takoe %Ke passeseHve OblIO Mposemanyl 
c 11 oco6amu, y KoTopbIx Beamuvua ¢ Obiia paBua 0,8. U3 ux wucna 2 3apomplMyg 
ObIJIH OTHeECeHbI K caMKaM HW 9 — K caMilaM. B Kajol M3 MOJyYeHHbIX Take 
o6pasom rpylil No Kaxfolt Nopofle ObWIH HalifeHbl Takve cpeAHHe NoKasaTedhy 


Mopona Tlom (yc0BHO) rf 
Pyccxaa Gena Q 0,49-+0,11 (n = 35) y 
3 0,85 +0,17 (n = 34) 
ABcTpasiopn Q 0,66 + 0,05 (n = 25) 
3 0,91 +0,12 (n = 24) 


Tlonyyenuble JaHHble NoKa3blBaioT, 4YTO AupPepeHUMpOBKa NOJOBbIX Kewses 
y 3apofblieH Kyp Mopofbl pycckas Oeslan Ha BOCbMbIe CYTKH HHKyOallHu Ipc 
JBUHYJaCb 3HAYHTebHO Jasblle, YeEM y 3apObIleH Kyp MOpOdb!l aBcTpasopn[e 
Tlpu cpaBHeHuu cpeAHUX MoKa3gaTeneH (HHJeKCOB) y STHX MOpos ObLIM HatqeHIy 
cTaTHCTHYeCKH JOcToBepHble pasmMuna: D=Mi—M2=0,17>3 op =0,06, upy 
P=0,27%. | 
Ojuako IIpHMeHeHHbI HaMM MeTO AA oMpefesenua BudbpPepexUMpoBK s 
MOJIOBbIX 2KeJle3, KAK yoKe YKa3bIBas1OCb, OblI HeAOCTATOYHO TOUCH, TaK KaK O 
He MO3BO/AJI y4YeCTb MMeIOUMXCA MOUTH BCerfla Ha JIeBol roHagle H3rHuOoB, B 
TaKKe IIPHHATb BO BHUMAaHHe TonUuHy OGeHx ronag. Jlna nomyueHua Gone 
TOUHDIX JAaHHbIX ObWIO MpOH3BeeHO B3BelUMBaHHe OTJeJIbHO BCeX MpaBbIxX | 
OTJeIbHO BCeX JeBbIX FOHA OT 3apoOfbilweH KaxKJON nopogsl. Pouagbl oTnpel 
MlapOBbIBaJINCb OT Me38oHe*poca 3apofbilla, 3aPHKCMpoBaHHoro (opMaJIMHOM ie 
Ha ocCHOBaHHH NMOJYYeHHbIX B3BeINMBaHHH Obl oMpefleteH cpeAHHH Bec OHO 
mpaBol WH OHO meBOH TOHaAbl U BbIMHCJIeHbI HHAeKCHI (/), XaPAaKTepH3yroulM 
Hudpepenuupowky x*KeJesbl. [lomyyeubl culeqyroulve anuble: 


Tlopona Bec npasolironagp, r Bec meso ronagp, r i 
Pycckan 6enax 0009295 (n = 38) 0,000484(n = 37) 0,42 
AsctTpasiopn 0,000200 (n = 23) 0,000384(n = 26) 0,58 


Bec oQHOH seBOH TroHaybl, OMpeseseHHOH TAaKHM MeTOJIOM, MOXKHO CUHTATb Oly 
CTaTOUHO TOUHBIM, MOCKOJIbKY OH OKa3aJICHi OIHM3KHM K TeM JaHHbIM, KOTOpble MpHff 
Beflenb! UlMaibraysenom (!*), H3y4aBLUIHM Bec AHYHHKOB Kyp B 3TOM BospacTey 

OTHMH JaHHbIMH ObwIM NOATBeEpKeHb! HALUH BLIUHCJICHHA MHeKCOB y OTJevIbp 
HbIX 3apOfblllieH Ha OCHOBAaHHH H3MepeHHA MOWaqw NOBepXHOCTH WpaBblie 
H JIEBbIX roHay. i 

OOpalilaeT Ha ceOA BHUMAaHHe TOT (PakT, YTO aOCOJIOTHBI Bec MpaBbIxX roHa,— 
3apofblueH y OOeHX Nopok NpakTuyecKH OHH HW TOT Ke. CyeloBatTebHo, Hil) 
STOH CTaAMM pasBuTHA pasJIH4HA B AupPepeHUMpOBKe roHay cmefyeT OTHECTIP 
He K pa3JIMUHOH CTeMeHH peyKUMM MpaBbix, a K Ooee NporpeccHBHOMy pocT yh 
JeBbIX TOHAA y 3apofbilueli Kyp Mopogbl pyccKaa Sead, MO cpaBHeHHt C 3apo}h 
AbIWAaMH Kyp Noposbl aBcTpasopn. | 

Vecneqopanve sapospiuei na 10 cyTKH HHKyOalHH NoKa3sano, 4To Mo cre® 
Nenu Mopdosoruyeckol AudepeHUMpOBKH H MO Becy 3apoblllla cylWlecTBeHABI| 
OTJHUMH Mexy oOOeHMH HcCeyeMbIMH Moposamu Her. Cpequnii Bec 3aponelh 
Wel Kyp Nopogbl pyccKan Sean 2,3--0,28 r (n=20), a cpequult Bec 3aposblueii 
Kyp Noposbl aBctpasopn 2,4+0,13 r (n=22). i 

Kpubas, lokasbiBawolllan pasBuTHe MOJOBbIX Kese3s y sapospliiell Kyp moll 
powbl pycckas Seam na 10 eHb HHKyOauMH (prc. | B), uMeerT ABe pesKo BBIpAl 
*KeHHbIe BepIUHHb! (Wis  7=0,3 u Aa SG i=0,9), uro osHauyaet, uTO ance ft 
PeHUMpOBKa MOJIOBbIX Kees Ke CTOMb 3HAUMTeIbHa, ITO BCe HMerolllvecs# 
ocoOH YeTKO pacipeyeeHbl Mo nosy. Sapospiuel c elle He onpexenuBueiics| 
MOJOBOK WudPepeHUMpoBKOH B 39TOM BO3pacTe y2Ke HET. ; 

_¥ 3aposbituel Nopogbl asctpanopn (puc. 1 [), Hecmorps Ha rlosBseHHe BTO} 
POM BeplHHbI KPMBOH, JexalleH B OOmacTH MHAeKcoB oT 0,8 Jo 1,0, umeeresi 
HeOoMbIuan rpynina ocobel, y KOTOPbIX MomoBad AudbepeHunpoBKa He Bbipa | 
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mweHa AOCTaTOUHO YeTKO. Ota rpynna ocoGeli umeer i=0,7. Tlostomy c 9roit 
| TpyNMoH sapofbiWieH NpHuocb NOCTYNUTb Tak Ke, Kak 3TO OblwvIO CyenaHo 
cc TOM rpynno sapospllleH, NooBad AudpepenuupoBka KOTOpbIX Ha 8-e cCyTKA 
| pasBuTHA Oblia BbIParxKeHa HefocraTouHO YeTKO. Bce 3apoAblluH NOposb! aBcTpa- 
| TOpt Oblv pasfeenbl Ha [Be paBHble 4YacTH, ITO MIpHBesJO K TOMY, TO OCOOH, 
wMerollive i=0,7, OblIH OTHeECeHbI K CaMIlaM. 

_ HWayuenne crenenn quddepenuupoBkKu MoJOBbIX Kees y 3apofbliuei o6eux 
MOpo{ Ha OCHOBaHHH H3MepeHHA MOWaW MOBepXHOcTH rouay Ha 10-e cyTKH 
MHKyOallMH Jao clefyroullwe cpeHve MoKasaTeu: 


Tlopoya Tlom (ycnoBHo) i 
Pyccxaa Oenaa Q 0,37 + 0,03 (n = 19) 
of 0,91 =— 0,10 (n = 29 
AsBcTpaopn fo) 0,46 + 0,10 (n = 24) 
ol 0,92 + 0,12 (n = 24) 


IIpu cpaBHeHHy cpeHuX MoKa3aTesel (MHeKCOB 
| KM HMHKyOaunn Takxe ObliM HalifeHbl cTaTucTHYeC 
D=Mi—Me2=0,09>>3 sp =0,06, mph P=0,27%. 
na MpopepKH NomyyeHHbIX JaHHbIX Mbl MpPOW3BeIM B3BeIIMBaHHe BCex 
NpaBbix HW BCeX JIeBbIX rOHa HM OMpefesH/IM CpeAHHA Bec OMHOK MpaBok H OHOM 
|“ JeBOK TOHabl WIA 3apofblWeH KaKTON NOpOAbl, a TakKe BbIMMCAMM HHeKCHI, 
XapakTepuHsytollve AuppepenunpoBky xXenesbl. [lomyyenbl cefyroulMe aHuble: 


y 3apogpimieH Ha 10-e cyt- 
WM JOCTOBepHble pa3JiH4uHA: 


x 


Nopoya Bec nparotirouagpi,r Bec sepot ronaznl, r i 
Pyccxaa 6enaa 000008 (n = 20) 0,00116 (n = 20) 0,07 
AsBctpasiopn 0,00034 (7 = 25) 0,00121 (n= 25) 0,26 


VMutepecuo, uto na 10-H qeHb HHKYOallMN y 3apoblllleH caMoK OGeHX NMOpor 
| PaBHbI y2Ke He paBble, Kak 3TO OblIO Ha 8-E CYTKH, a sIeBble roHasbl. TakuM oOpa- 
| 30M, pa3vlH4ve B cTeneHH AuppepeHUMpOBKH TOHAa MpOHCXOANT 3a STO BpPeMA 
| He 3a c¥eT Ooylee HHTEHCHBHOTO pocta JIeBbIX TOHa, a 3a CYeT MporpeccHB- 
| HOH peyKUMH MpaBbix, 4YTO OcOOeHHO OTUETJIMBO BbIpaxKeHO y 3apofblilleH Kyp 
| Hoposbl pycckan 6enaa. 
Jina Toro, 4ToOb!l NomyyeHHble HAMM JlaHHble MOXKHO Opllo paccMaTpHBaTb 
| Kak OOILyO 3AKOHOMepHOCTD, a HE KaK YacTHbIN cayual, HX HeOOXOMMO MoATBep- 
(aTb w3yyeHHeM puddpepeHUMpOBKH AMYHHKOB pxAsa ApyruX Nopok Kyp pa3- 
| HUHOM CKOpocnesocTH. 
VuctutytT mopdonoruu x«xuBoTHEIx HM. A. H. Cepeprosa Toctynuno 
AkxagemMuH HaykK CCCP 14 V 1957 


SoosorHuecKHH HHCTUTYT Mp yHHBepcuTete B lane 
Tepmanckxaa J}emoxpatTuyeckan PecnyOnuka 
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